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The American Resin Industry.* 


Practically the most important result of the work of the Divi- 
sion of Forestry, during tho year 1892, was the proof of the fact 
that the extraction of resin from the Southern species of pine does 
not, as commonly supposed, influence the quality of the wood, 
The opinion, that the timber of trees which have been tapped loses 
its durability, is not confirmed by chemical analysis, which shows 
that tapping causes no ulteration whateyor in the chemical com- 
position of the heartwood, as the turpentine collected all comes 
‘rom tho sapwood, which alone contains it in the fluid form. Nor 
is there any’ physiological reason why any such alteration should 
take place. 

t may therefore be asserted with absolute safety that the 
prejudice of architects and builders against wood which, has been 
tapped is groundless, and this view has been confirmed by actual 
experiment. Noverthelvss, the turpentine industry is the greatest 
enemy of the forests of the Southern States, although there is no 
reason why it should be xo, 

By tapping immature trees and careless tapping a great deal 
of unnecessary loss is caused; fire, which every year passes 
through the forests, destroys millions of cubic feet of very valu- 
able timber, the dried resin left on the trees making them most 
inflammable, and many tvees which are not actually consumed by 
fire are blown down by storms, and become excellent breeding 
places for destructive insects, For this reason forests, five or six 
years after the tapping hus ceased, present an appearance of uiter 
desolation, which extends even to the young growth, so that repro- 
duction is out of the que-tion, In 1890, over 2,000,000 acres of 
pine forests, tapped for rosin, suffered from these evils, and every 
year the tapping is extencled over from 500,000 to 600,000 acres 
of fresh forest, ‘ 

* Abridged translation of an article by Schleicher in the Allgemeine Forat 
und;Jagd Zeitung, : : 
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This state of affairs led the Division of Forestry to undertake 
a thorough investigation of the whole system of turpentine 
tapping, the results of which are given below. 

‘The principal minor forest product of the United States is 

tanning-bark, and next to that comes turpentine, the extraction of 
which is confined to the pine forests of the Southern States, with- 
in-a belt about 100 miles broad, bordering the Atlantic and Gulf 
coast-lines from North Carolina to Louisiana. 
“~~ This industry covers a largo proportion of the world’s supply, 
amounting in value to nearly £2,00,000 annually, but its impor- 
‘tance’ lies even more in its bearing on the future of one of the 
richest sources of forest wealth in Amorica. 

Fernow is of opinion that owing to irrational and wasteful 

methods, and to the forest fires which aro lurgely consequent 
thereon, the reain industry, notwithstanding the great value of the 
outturn is, frem an economical point of view, a most unprofitable 
one, Hoe hopes, by his work, to draw general attention to the 
methods of working, and to point out the means by which the evils 
above indicated may be avoided. 
__, Naval Stores ” is the collective name for all resinous pro- 
ducts, The name probably has its origin in the fact that those 
products were formerly mainly used for shipbuilding purposes, 
‘which is no longer the case, since iron has largely taken Lhe place 
of timber, 

Resin, or crude turpentine, as obtained from the trea, is a 
mixiure of resin and turpentine, the former being partly dissolved 
and partly. suspended, in the latter. Its consistence varies accord- 
Ing tothe species of tree from which it comes, the more ofl it con- 
tains the more fluid itis. “ Fine ” resin, obtained from the lareh, 
apruce, or balaam, is semi-fluid, more or less transparent and clear, 
and remains clear when exposed to the air, “ Common ” resin, 
the product of other resinous trees is generally not quite transe 
parent and becomes hard as the oil evaporates, Most kinds 
of resjn are yellow or brown coloured, and turn dark on exposure 
to the air,, They possess 2 characturistic smell and taste, their spe~ 
cific gravity is nearly 2, and they met atx low temperature, The 
are insoluble in water, but dissolve readily in alcohol, ether or oil 
of turpentine ; they contain no nitrogen, little oxygen, and much 
carbon; they have a slightly acid reaction, and in combination with 
alkalies, form soap. The bost quality is, as a rule, but not neces+ 
sarily s0, the product of the first year’s tapping, and is known un- 
der the name of “ soft white gum,” or “virgin dip.” In the fol- 
lowing year the produce is called “ yellow dip,” and with every 

year it becomes darker and loses fluidity, The scrapings, or solidi+ 
hed resin, is the residue which has dried on the tree. 

The most important articles of commerce are obtained by the 
distillation of these products, The first result is oil or spirits of 
turpentine, When chemically pure it is a mixture of various 
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hydrocarbons with the formula Cy Hie while the impure article 
“contains also other hydrocarbons and acids, Rectification is 
effected by adding lime-water and re-distilling. 

Oil Of turpentine possesses tho following qualities ; when 
freshly made, especially from virgin trees, it is colourless, tasteless, 
very Huid, and has a peculiar smell, its specific gravity is 6-855 to 
0°875, and its boiling point is from 150° to 160° O, Most commercial 
oils bave a Jeft-handed polarisation. American oi), on the other 
hand, is right-handed, which is a simple method of distinction. 

The oil is volatile at ordinary temperatures, becomes by oxi- 
dation hard and yellow and has an acid reaction. It burns with 
a very sooty flame, and is insoluble in water, but solable in alcohol. 
It isa good solvent for inany resins, wax, fats, caoutchone, sulphar, 
and phosphorus, and is used in the manufacture of varnish and 
paint. Mised with oil it also serves as an illuminant ; it is used in 
medicine, both externally and internally, and probably for the 
adulteration of many essential oils, 

Colophony is the residue after distillation of crude turpentine. 
Like the latter, its properties vary according to the period of its 
collection, and it ranges from transparency to complete opacity, 
The colour rons through all shades from bright yellow to dark 
brown or nearly black. Some kinds are so soft that they can be 
scratched with the finger nail, and others are so hard that it re- 
quires iron to make any impression, Colophony is nearly without 
amell or taste, very brittle and easily powdered. It becomes soft 
at a temperature of about 80° C. and melts between 90° and 100° OG, 
As regards solubility, it resembles raw rosin. Its «pecific gravity 
is 107. It is used in the manufacture of soap, varnish, sealing 
wax, coment, and paper. In the American market no less than 
13 different qualities are recognised. 

The following three products are obtained hy the dry dis- 
tillation of colophony 

(1) Light colophony oil, used for varnishes : ; 

(2} Heavy colophony oil used for printer's ink, lubricat- 
ing, &e, 

hose oils which are known in the trade as palo oil, pine olf, 
printer’s oil, &e., are of a red or brown colonr, and more or less 
fluorescent. They have a specific gravity of from 0°98 to 100, a 
faint smell and a characteristic taste. Distillation is carried on over 
aslow fire and gives 857 of oil. Those oils consist of a mixture 
of hydrocarbons of indcterminate nature and contain as mach as 
15% of resinous acids, They are insoluble in water, slightly solu- 
ble in alcohol and do not saponify, but form unsoluble combina 
tions with slaked lime and other bases. Tho resin-grease which 
is produced by the a:dition of fine slaked lime suspended in water, 
is a first-rate lubricant, Mixed with palm-oil, colza, or the thicker 
mineral oils, it is used for the manuficture of lubricating oils. 
It is also used in the proparation of varnishes and cheap paints, 
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(3) Common pitch, or the residue of the dry distillation of 
colophony, is a shining black substance of great brittleness, 
used by shoemakers and shipbuilders, Pitch can also be made 
by polling tee till it has lost one-third or more of its original 
weight. Pitch of commerce contains more or less inferior colo- 
phowy, and commands a price of about 6 shillings per barrel of 

gallons. 

Brewer’s pitch is obtained by stopping the distillation of crude 
turpentine before all the oi] has come over. It contains therefore 
a certain quantity of turpentine oil. If the latter is in excess, 
the pitch smokes when melted, and gives a disagreeable sharp taste 
to the ber, if insufficient in quantity, the pitch is brittle, and 
seales off in the barrels. The best quality is obtained from the 
laroh, and comes principally from the Tyrol, A good deal of brew- 
or’s pitch is also made in the Southern States of North America, 

Pine tar is principally obtained by the dry distillation of wood, 
and most of it comes from North Carolina, where this industry has 
been vigorously carried on since the earliest colonial times. In 
the remainder of the Southern Pine Zone, it is only made for 
home use, 

Tho process of manufacture is as follows, The heartwood of 
perfectly dry trunks and branches of the long-leaf pine is cut into 
amall pieces, and piled up in a conical heap ina circular basin in 
the ground lined with clay. The centre of the basin communicates 
by means of a pipe with a pit in the ground three or four feet dis- 
tant from the heap. The latter is covered with turf and earth, 
and is treated in every way like an ordinary charcoal kiln, The 
flow of tar begins nine or ten days after the kindling of the kiln, 
and lasts for several weeks. The tar is emptied from the pit into 
casks of 320 lbs. which as a rule are made of the same kind of 
wood aa the tar. A “cord” of dry wood (2000 lbs.) gives 40 to 
60 gallons of tar, The profits of this business are small, but it is 
carried on at atime when hardly any other work is practicable, 
The price in Wilmington, N. U., per barrel of 30 gallons was in 
1898 about 4/4d. the price having fallen in consequence of the 
cheaper production of tar as a bys-product of charcoal burning in 
iron retorts. : 

Finally tar-oil is a product of the distillation of tar, Itis a 
mixture of hydrocarbons with a little wood spirit and a amall quan- 
tity of creasote. It has a density of 0°877 and is used as an insece 
ticide, and for external use in domestic and veterinary medicine. 

The resin of commerce comvs mainly from Austria, France, 
Qorsica, Spain, Portugal, Galicia, Prussia, and the United States. 
Most of the European turpentine: ara obtained from Pinus laricio 
and Pinus maritima, the former yielding the greatest quantity, 
especially in Lower Austria, France and Corsica, Pinus maritima is 
principally grown in France, between Bayonne and Bordeaux, 
where there are 1,500,000 acres of forest, 
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The larch in South Italy and tho Italian Alps gives a resin of 

first clasa quality, though only in small quantities per tree per 

ear, which is known in trade as Venetian turpentine. Occasional- 

ly, more especially in Galicia and Russia, the spruce and Scot's 

pine are tapped. ‘The turpentine of the last named species, which 

is also collected is Alsace, is sold under the name of Strasbure tur- 
pentine. Hungarian turpentine is derived from Pinus pumilio. 

In the United States, at the time of the colonisation, a con- 
siderable quantity of resin was collected from the pitch pine 
(Pinus rigida) of the North Atlantic States, but this species is 
now so nearly exterminated that the industry hus practically died 
out and the manufacture is entirely confined to the South, where 
three species are found which yield turpentine in large quantities : 

(1) Long-leaf pine, Pinus palustris ; 
(2) Loblolly pine, Pinus taeda ; 
(8) Cuban pins, Pinus Cubensis. 

The two last give a fluid resin rich in volatile oil, which on 
distillation leaves behind only a small quantity of hard colo; hon. 
The resin of these two trees flows so readily, that the yield only 
laste one season, They are, therefore, considered unworkable, 
except when they occur tiixed with Pinus palustris. It is, however, 
possible, and even probable, that with careful management they 
may be made more productive and that the stretches of forest of 

~ Pinus taeda in Arkansas, Louisiana, and Texas, as also the forests 
of Cubensis in Florida, may yot become valuable sources of resin. 

At present Pinus palustris supplies the principal demand, 
not only of the United States, but also of the whole world, ag the 
production of France and Russia (which are the only other count- 
ries that need be considered) tnken together only amounts to one- 
tenth of the total ont-put. 

The earliest collection of resin from Pinus palustris took 
place in North Carolina, where, together with the manufacture of 
pites and tar, it was a source of income to the first settlers, and in 
later colonial times became a highly paying industry, supplying an 
important export trade. Daring the three years, 1768 to 1770, the 
export-to the mother country amounted to 88,111 barrels, 30 gale 
lona crude turpentine, 20,646 barrels pitch, and 88,466 barrels tar, 
worth altogether 215,000 dollars, This has gone on increasing up 
to the present, the value of the exports of resin and turpentine in 
1893 being 8,682,000 dollars. 

The method of tapping for resin varies with the country and 
species of tree, Corresponding with the position of the resin in 
the tree, the following three methods may be distinguished :—~ —* 

(1) Ablaze is made on the tree, which is enlarged every 

year, and the resin is either collected in a hollow at 
the foot of the blaze Cr, asin France, in a special 
vessel), or else ullowed_ to get hard on the blaze and 
then scraped off, as in the case of the spruce. 
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(2) Holes are bored into the part of the tres where the 
resin is formed or stored up, a8 in the heartwood in 
the case of larch. 

(3) The resin ducts in the bark are opened, as is done in the 

case of the balsam fir. 

Apart from the species of tree, the production of turpentine 
depends on— 

(1) The dimensions of the tree, the production, ceteris pari- 
bus, increasing direetly with the size. 

(2) The situation ; everything that is favourable to the growth 
of the tree, such as an open or sunny locality with an easterly or 
southerly aspect, increases the production of vesin, 

(3) The weather, partienlarly during the time of collection ; 
prolonged heat and continuous rain are equally unfavourable, and 
a cold spring always prognosticates a poor harvest, The flows of 
resin increase from spring to autumm. 

(4) The léngth of time the tapping lasts ; during the firat 
two or three years the yield is less than in those following. 


The Austrian pine appears to yield its maximum between the 


‘opinion t 


y fourth and fifth yar, or, in the case of very large trees, between 


the seventh and ninth year. This species in favourable localities 
ean stand continuous tapping for 30 years, but it ceases to pay 
after six or eight years in the case of small stems, or ten to twelve 
years in the case ot larger trees. 

(5) The skill and care with which the tapping is done, Aa 
regards the age at which the tapping should be carried ont, it has 
heen shown that the best time is when the tree has reached its 
grentest height, and has, so to speak, arrived at maturity. The 
investigations of Fernow show that the maximum production of the 
long-leaf pine lies between the ages of 70 and 80 years. He is of 

bat the maximum is generally reached when the for- 
mula + (diameter divided by the uge in years) hasits greatest 
value. With a view to the subsequent utilisation of the trees as 
timber, he fixes the minimum diameter at which tapping should 


~ commence at 14 inches, but the best aize for both turpentine and 
* timber production would be a diamoter of from 18 to 20 inches. 


In France, 14 inches, corresponding to an age of 30 years, is 
‘oonsidered a reasonable minimum. In Austria, tapping begins 
when the trees are from 8 to 1 inches in diameter, or, in the case 
of the spruce, 12 inches. In the United States, on the other hand, 
avery tree which appears likely to yield a profit to the extractor 


‘js ruthlessly tapped, under which course of ill-treatment the 
‘industry is digging its own grave. 


Fernow draws attention to the relationship that exists between 


* the formation of resin and the stats of the foliage, and points out 


that a tree can only yield resin in abundance so long as it is in 
perfect health, especially in the case of species like the long-leaf 
pine, in which the resin is produced in the sapwood. These matters 
ought to be taken into consideration in regulating the width and 
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number of the blazes, while the facts that the resin ducts run 
vertically and that along lead from the point where the resin 
exudes causes evaporation and consequent loss, indicate the desira~ 
bility of making the blazes as short as possible. 

Under the rational French system, the blazes are made 4 to 
5 inches broud, with a depth of barely half an inch, and at the 
commencement are not more than 4 inches long. Under this 
treatment the tree can continue to yield resin throughout the term 
of its natural life. In Austria the trees are blazed over two-thirds 
of their circumference, and the length is at first only two inches. 
In the United States, “' boxes ” or reservoirs to catch the resin, are 
cut 10 to 12 inches dee} in the tree, and the blazes are 12 to 14 
inches wide, their number varying according to the size of the 
stom, no regard whatever being paid to the future well-being of 
the tree, 

The American system, therefore, in no way fulfils the condi- 
tions of econamicut tapping, the Austrian sysiem doos go to a cor 
tain extent, but tho French plan is the only rational one. 

Frequent emptying of the resin reservoirs diminishes the loss 
of oil by evaporation. Scraping should be done only with the 
greatest care, and as there is practically no evaporation from the 
dried resin, it need not be often repeated. 

Tho following is an exact description of the American method 
as described by De. Charles Mohr, Agent to the Division of 
Forestry, 

“~~~... In’ establishing a turpentine “ orchard” and_ still, two 
considerations must be taken into account: first, suitable condi- 
tions, with regard to the export of the manufactured article 
and secondly, a sufficient supply of water for condensing. 
The copper stills commonly in use have a capacity of 800 gallons, 
which corresponds to a charge of from 600 to 750. gallons of crude 
resin. To keep a still of this size in continuous work during the ~ 
season, filling it twice a day, not less than 4,000 acres of well-stock- 
ed pine forest are required. A block of this sizo is divided into 
20 compartments, each with about 10,006 “boxes,” or resin reser~ 
voirs cut into the tree. A compartment is termed a “ crop,” and 
is tho unit allotted to eacl: workman. ‘The work begins in the early 
winter with the cutting out of the boxes. Until a few years 
ago, no trees were tapped under 12 inches in diameter, but recent- 
y, the workings have included trees as small as 8 inches. Two to 
four boxes are made in each tree according to size, so that 10,000 
boxes require 4,000 to 5,(100 trees, or about 200 acres of forest.- 

The hoxes are cut 8 to 12 inches above the base of the tree, 6 
to 7 inches high by 14 inches broad, slanting inwards at an angle 
of 85 degrees, and penetruting 7 inches into the tree. The reser- 
voir is capable of holding about 8 pints. : 

To protect the boxes from danger of fire, the ground is cleared 
within a radius of three feet of the tree, and all inflammable mate- 
rial is heaped together and burnt. The burning of these heaps 


& fam awentoaN nesiy tyovsrky. 


destroys the surrounding young growth, and, unless care is taken, 
spreads to the neighbouring forest for miles round. 

The flow of turpentine begins with the first days of spring and 
at the aame time the “ chipping” is begun, by which a blaze is made, 
2 inches broad, 1 inch deep, and 10 inches high immediately above 
the box, The surface of this blazs is then chipped or hacked, for 
which purpose a special tool, called the “hacker” is used. This 
is a strong knife with « curved edjze fastened to an iron handle, at 
the other end of which is an iron hall of about 4 lb. weight serving 
to give impetus to the blow. 

When the flow begins to diminish, new cuts are made with the 
hacker, and this is repeated from March to October, often last- 
ing over 82 weeks. The length of the blaze increases every month 
from 14 to 2 inches, 

The accumulated resin is scooped out of the boxes with a ladle, 
and emptied into a cask for transport to the factory. During the 
first season the boxes are emptied seven times on an average, the 
10,000 boxes yielding at each emptying about 1,200 gallons of 
“soft gum.” The flow is most abundant during the hottest time of 
the year, in July and August, and gradually ceases with the 
setting in of the cooler woather, until in October or November it 
completely stops. When the resin begins to harden, it is scraped 
out of the bex and blaze with a sbarp scraper with a wooden 
handle, The result is scrape or “hard gum,” which is of a dirty 
white colour, more or less mixed with foreign bodies, and only 
contains half as much oil as the soft gum. Tho first season gives 
a yield of about 8,400 gallons of liquid resin and about 2,100 gal- 
lons of hard resin which produce 2,000 to 2,100 gallons of spirits 
of turpentine and 260 barrels (of 80 gallons) of colophony of supe- 
rior quality. 

n the second year the boxes are emptied five or six times, 
yielding 6,750 gallons of soft gum and 3,600 gallons of hard resin, 
from which only about 1,900 gallons of spirits and 200 barrels of 
eolophony are obtained. The resin becomes yearly darker in colour 
and loss fluid. In the third and fourth years the boxes are only 
emptied three times, the yield in the third year, being 3,600 
gallons of soft resin and 3,000 gullons of hard resin, from which ig 
obtained 1,100 gallons of spirit and 100 barrels or more or less 
dark colophony. In the fourth year the yield of soft resin is 
somewhat less, and that of hard resin 8,000 gallons, producing 790 
gallons of spirits and 100 barrels of colophony of the lowest quali- 
ty. Tapping ceases as a rule after the fourth year. 

It appears that the business of distilling requires great care 
and skill, in order to avoid overheating and loss of spirits, and to 
engure that the product is of the Lest quality. 

As soon as the still is heated somewhat above the melting 

int of the resin, a gentle stream of tepid water is allowed to flow 
‘nto it from the condenser, and this is continued till the and of the 
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rocess, which is indicated by a peculiar noise arising in the boil- 
ing mags, and by the diminished yield of oil from the still, The 
temperature and amount of water admitted have to be regulated 
very carefully. 

As soon as the distillation is completed, the fire is put out and 
the contents of the still drawn off through a stop-cock at its base, 
The melied colophony first passes through a wire sieve, and is 
then filtered through « coarse cotton cloth into a large trough 
whence it is poured into casks holding 280 lbs, each. 

A turpentine distillery, working on a basis of 20 “crops,” 
produces duriag the whole four years 120,000 gallons of spirits of 
turpentine, and nearly 12,000 barrels of colophony, or 2,800,000 
Ibs., worth approximately £12,000. The market price of the spirita 
of Su fentine varies during the same season from a shilling and 
three halfpence to one-and-sevenpence farthing per gallon. 

The average yield of a tree during the period of four years’ 
tay ping is from 1:2 to 15 gallons of spirits, and 3:75 gallons or 
30lbs. of colophony of the hetter quality, worth altogether three 
shillings. The cost of extraction comes to two shillings and 
twopence-halfpenny, sothat the net profit per tree per year isa 
little less than twopence-halfpenny, or from four to five shillings 
per acre, 

It is calculated from the quantity of resin and spirit annually 
placed on the market that 2,250,000 acres of forest are in process 
of being tapped, and that 800,000 acres of virgin forest are every 
year bough into request, although at the commencement of the 
report Fernow estimates the latter at only 500,000 to 600,000 
gcres. 

In the final article of tho report Dr, Mohr discusses the 
turpentine industry, und draws attention to the improved method 
of distilling by steam as practised in New Orleans, which gives 30 
per cent. more spirit than distillation over an open fire, without at 
all affecting the quality of the colophony. 

He then describes the method of making turpentine from the 
wood of the long-leaf pine in an iron retort by means of super- 
heated steam, by which otherwise worthless pieces and sawdust can 
be utilised. The process is as follows, The wood is cut up into 
short pieces, and wheeled on iron trucks into a steel retort 20 ft. 
long and 8 foet in diameter, capable of containing three cords, or 
6,000 lbs. The doors are then hermetically closed, and superheated 
steam introduced, tho retort being at the same time heated by 
means of a moderate fire. _ Distillation begins after six hours, at 
a temperature of 150° C, ; during the next four hours the temper- 
ture is raised to 160° ©,, until no more liquid comes over. Steam 
is then shut off, and destructive distillation over an open fire is 
commenced. During the next 15 hours the tomperature is raised 
to from 160° to 460° (., and the whole process lasts 24 hours, The 
residue is charcoal of good quality. A cord of wood yields from, 
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5 to 18 gallons of spirits of turpentine and from 58 to 100 gallons 
of hoary oils and tar, known as crensote, or 60 gallons of strong 
acids with a specific gravity of 1:02, or 122 gallons of weaker 
acids. The gas is used for heating the still. 
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The Grievances of the Forest Department. 


‘The latest ordera regarding the grant of extra pensions to 
Forest officers as conveyed in Secretary of State’s Financial des- 
patel No, 109, dated the 9th July, limit the concession to an 
extra pension of Mts, 1,000 per annum to officers who havo render 
ed not less than three years’ approved servis a3 Tnspector-Gene- 
ral, ar a3 Conservator, Ist grade ; that is ta say, seven officers ont 
of a total atrength of 208 are rendered cligible for the extra pen~ 
sion, As tho decision has caused a widespread fealing of discon 
tent among all officers of the Department, and has given them 
reagon to feal that they have not been fairly dealt with, and that the 
plain promises of the Secretary of State have not been falfilled, 
we propose to give a short history of the case, and to state the 
grounds on which Forest officors are now so generally dissatisfied, 

They claim to be placed on an equality, a3 regards their pen- 
sion rules, with officers appointed from England to the Public 
Works Department daring the sama period. Now officers of tho 
Poblie Works Department appointed previons to the receipt in 
India of the Secretary of State’s despatch above quoted (i, ¢, the 
28th Juiy 1896} are eligible for the pensiana regulated hy Articles 
712 ond 714 of the Civil Service Hegulations, Under the latter 
Article special additional pensions over and above those allowed in 
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Article 712 may be granted as rewards of approved service in_ the 
high and responsible jositions referred to below :—~(a) Additional 
pensions of Its, 2,000 per annum to these who have served three 
years as Chief Engineors, or officers who have been graded as such; 
(¥) Additional pensions of Its. 1,000 per annum to those who have 
served three years as Superintending Nngineers, Under these 
rules 105 officers out of a total strength of 592 (this being the total 
number of officers on the Imperial staff in 1893), that is to say, 
17-7 per cent. may become eligible for theso extra pensions. Forest 
officers, therefore, who were appointed from England previous to 
28th July 1896, claim that such of them as rise to high and re= 
sponsible positions corresponding to that of Chief Engineer and 
Superintending Engineer, should be «mitted to the same pension- 
ary benefits as are enjoyed by their contemporary brother officers 
in the Public Works Department. Tho position of Inspector- 
General of Forests is ag high and responsible a one as that of Chief 
Engineer, and tho position of Conservator is as high and responsi- 
ble as that of Superintending Engineer. Forest officers claim, 
therefore, that special additional pensions of Hts. 2,000 per annum 
ought to be granted to officere who have rendered not less than 
three years’ service as Inspector-General of Forests, and an addi- 
tional pension of Rs, 1,000 per anomn ly officers who have render- 
od not less than three years’ approved service as Conservator of 
Forests, ‘This concession, if granted, would render 20 a point 
ments ont of 208, .¢., 9°6 per cent, eligible for additiona pen- 
sions as against 17:7 per cent., as hitherto obtaining in the Public 
Works Department. 

Now as to the canses which have led Forest officers appoint. 
ed from England to consider that they are entitled as a matter of 
justice to be placed in all respects onan equality with their con- 
temporary brother offivers of tho Public Works Department. ‘The 
following are the main reasons which have led them to hold this 
opinion :—~I. Officers of the Torest service are of the same social 
position and are trained at the same college as the officers of the 
Public Works Department. II. The Secretary of State in his 
Financial des; teh No. 810, dated 10th August 1876, stated that 
the trained officers of the Forest Department occupied a closely 
analogous position to officers of the Public Works Department, 
LI. “From time to time various concessions made to Une Public 
Works Department have also been extended to the Forest Depart 
ment, IV, The Secretary of State has placed Forest officera 
appointed after 1893 on exactly the sume footing as their contem- 
poraries in the Public Works Department. If any difference 
exists between tho services, therefore, it must haye existed before 
and not after the 21st September 1898, because the Secretary of 
State in his despatch No. 188 of that date places officers theres 
after entering either service on precisely the same footing. What 
change in the constitution of the services or in tho claims or 
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responsibilities of these officers in the higher grades took place then 
or thereabouts ? The services in India aro ignorant of any. V. The 
Public Service Commission, apecially appointed in 1889 to enquire 
into aud report on the conditions of the different Departments 
in India, recommended, in the ease of the Forest Department, that 
the conditions of service as to leave and pension should be assimi- 
lated to those of the Imperial Branch of the Public Works Depart. 
ment, VI. The Government of Inia fully approved of tho 
recommendations made by the Publis Service Commission, and has 
no less than five times under three different Governor-General, 
and with entirely differently constituted Councils, urged upon the 
Seeretary of State the advisability of placing home-recruited 
officers of the Forest Department on an equality with similarly 
appointed offivers of the Pablic Works Department ; moreover, it 
was for the Forest Department alono out of the many departments 
‘whose claims were under consideration that this step was recom- 
mended. These are only a few of the many considerations which 
influence Forest officers and others in thinking that their claims 
have not been adequately recognise| by the Secretary of State. 
An additional reason why Forest officers feel that they have 
not been falsly dealt with is that for some considerable time thoy 
remained under the impression that their claims had been acceded 
to, and that the recommendations made by the Public Service 
Commission, which had been so many times urged by the Govern- 
ment of India, had actually been given effect to. Thus: Para, 17 
of the Official Regulations for the Forest Service Branch of the 
Royal Engineering College, Coopers Hill for 1894 contained the 
statement: ‘he more favourable pension rules have recently 
been extended to Forest officers appointed from England, who are 
thus placed on an equality with Public Works officers appointed 
from Coopers Hill College? This statement undouhtadly deceive 
ed the service in India, “The more favourable pension rules” 
were notoriously those enjoyed at the time by Public Works and 
Tolegraph officers. No favourable rules, the extension of which 
to Forest officers would produce “ eqnality,” exist other than 
these contained in Chapter XXX, Section IL], of the Regula- 
tions, including Artieles 712 and 714. No other inference can 
possibly bo drawn from the paragraph as it stands, than that Forest 
officers had been granted tho same pensionary benefits as_ hitherto 
eujoyed by officers in thy Public Works Department. Tor in it 
there is nothing whatever to show that only a portion of the more 
favourable rules, viz, theso under Article 712 had been extended 
to them, whilst those under Article 711 had been withheld. 
Again, the Seerotaty of State in his despatch No. 188, dated 
21st September 1893, writes : “I sanotion the extension of the sealo 
of pension now granted to the covenanted oftices of the Public 
Works and Telegraph Departmenis to officers appointed from 
England to the Forest Department.” Again, the Secretary of 
State in the same despatch, and in bis No. 230, dated Decomber 
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26th, 1895, has stated that Forest officers who have rendered not 
lesa than three yenrs approved service as the Heads of the Depart. 
ment in any Provinco avo eligible for an additional pension of 
Rs. 1,000 per annum. This statement he also made in Parliament 
1m answer to a question put by Sir Richard Temple on the 3tst July 
1894, Conservators of Forests of all grades are Heads of the Dee 
partment in their various I’rovinces, The duties and responsibilities 
of a Conservator of Forests aro the sama, be ho of the Ist, 2nd or 8rd 
grade, The most important Provinees may be held hy Conserva- 
tors of any grade, and ave, indead, owing to the paucity of these 
appointments not often in tho chargo of & Conservator of the Ist 
grade. For esample, the four Conservatorships in Burma, which 
are the most important in the serviee from a Revenue point of 
view, as well as perhaps the most trying physically, aro at the pre- 
sent moment held as follows :— 


Revenue 

realized 

during 

Rank of Consery- the year 

Province, Cicele, ator in charge. 1895-96, 


Lower Burma ‘Tenasserim Off, 3rd grade 17,76,000 


Do. Pegu 3rd grade 16,389,000 
Uppor Burma Tastern  Offg. 3rd grile 15,75,000 
Do. Western Do. lo. 706,000 


If Gonservators of Forests of the Ist grade only are Heads of 
the Department, then in Burma, the most important of all Forest 
provinces, there is no Heal of the Department at all, It may here be 
noted that it was not until the publication of Government of India 
Resolntion. No, 2958 P., dated 22nd June 1895, in which the In- 
spector-General was alone mae eligible for an extra pension of 

s. 1,000 a year, that any doubt was felt but that, as apparently 
promised by the Sceretary of State both in Parliament and his des- 
patches No. 188, dated 21st September 1893, and 230, dated 26th De- 
cember 1895, and as puliicly notified in para. 17 of the Coopers 
Hill Prospectus for 1894 and 1895, tho benolits of Article 714 were 
to be extended to all trained Forest officers. Even then, the Depart- 
ment awaited with confidence the publication of the further orders 
rogarding the Forest Deputment, promised in para. 2 of the Roso- 
lution above referred to. It was not until the publication of Gov- 
ernment of India Resolution No. 8597 P., dated 21st August 1896, 
that the Department became aware that the extra pensions bad been 
restricted to the Inspector-General of Forests and to Conservator 
of the Ist grade, of whom there are but six, ont of the total con- 
trolling staff (aa it stood on tho Ist January 1896) of 208 officers. 

Where, then, is the equality with officers of tho Publie Works 
Department which we have been told now exists? As a mater of 
fact, it exists only in the case of officers appointed after the issue 
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of the orders of 21st September 1898, while officers appointed be- 
fore that date do not in any sense enjoy the some pensionary bene- 
fit ns their coutemporaries in the Public Works Department, as 
they had been led to believe they would do, And it is not to be 
wondered at that officers throughout the service are discontented 
at the way in which the Depariment has been treated by the Soc- 
retary of State, inasmuch as statements have been made in the 
Coopers Hill Prospectus, in his despatches, and in the House of 
Commons which have not been carried out. On what grounds can 
the Inspector-General of Forests and Conservators of Forests, 1st 
grade, bo considered as the only Heads of Department? Tho In- 
spector-General of Forests is noi a head ofa Department at all, but is 
attached to the Government of India to assist it in the Forest busi- 
ness which comes before it. And if Conservators, Ist grade, are 
Heads of Department, as they are, so then are Conservators of the 
2nd and 3rd grade also. A fact may here well be noticed which 
renders the refusal of the Secretary of State to extend the full 
benefits of Article 714 to the Forest Department, particularly galling, 
viz. that under Article 704 natives of India of purely Asiatic descent 
appointed in India to the Public Works Department may become 
eligible forthe full benefits of Article 714, which benefits have been 
but partially extended to Forest officers appointed and trained in 
England, 

Owing to the unhealthy climate in which Forest officers are 
for the most part obliged to perform their duties, but few officers 
have any chanco of earning ihe extra pension now sanctioned for 
Conservators of the Ist grade. This rank will be reached by but 
few officers, and in future hardly ever before an officer is 50 years 
of age, and the death rate prevailing amongst Forest officers is a 
high one. It may be noted that out of 22 trained officers posted 
to Bengal previous to 1895, the average length of service being at 
present 10 years, five, %. e. 22°72 per cent. have died, so that less 
thon one-third are likely to reach 30 years’ services, In Burma 
out of 37 officers, with.an average service of 10} years, seven, or 
18:91 per cent. have died ; so that the chances are that less than 
half tke men appointed will reach 30 years’ service. In Assam 
20 per cent. with an average of 64 years’ service bave died. Tak- 
ing all the Provinces of the Bengal Presidency together, out of 94 
officers recruited up to tho end of 1895, nineteen, 4. ¢., 20°22 per 
cont. have died, tho average length of service being 12} years, at 
which rate only half the staff have a chance of renching 30 years’ 
service. These figures do not take into consideration causes other 
than death, such as early retirement on account of ill-health, &e., 
which have been numerous. The difficulty of obtaining a pension 
at all, let alana a special one, in tha Forest Department, will be re- 
alized when it is noted that oat of 128 officers who have left the 
Department, 56 have died, 28 resigned, frequently owing to ill- 
health, 12 retired on medical certificate and only 82, or 25 per 
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cent, obtained an ordinary pension. The cost of the concessions 
now asked for will not, it is helieved, average more than Rs, 13,000, 
or at the existing rate of exchange, £891 per annum, In this 
connection attention may |e called to the following figures show- 
ing the large increase which has tuken placo in the Forest reve~ 
nuo and surplus during the poriod 1873-74 to 1893-94, an inoreasa 
which the officers to whom tho India Office now denies the small 
pensionary concessions claimed, have succeeded in creating :—~ 
Revenue, Expenditure. Surplus, 
1873-74 a 66,62,565 41,88,387 24,74,178 
1883-84... 1,08,54,382 67,06,890 41,47,992 
1893-94 44. 1,77,13,020 93,40, 700 83,72,230 
It will doubtless be acknowledged that the jForest officers 
have a strong caso, and that when thoir petition, signed by every 
trained officer on the Imperial Staff comes to be presented, ns it 
will be shortly, to Parliament, they will be entitled to full consi- 
doration at the hands of that assembly,—Englishman, 


The Formation of Sand Dunes, 


Atthe meeting of the British Association at Liverpool, Mr. 
Vanghan Cornish contributed one of the most valuable and origi- 
nal papers read to the Section, in the form of a practical study of 
the formation and distribution of sand dunes, He said that in the 
sorting of materials by wind the eoarser gravel is left on stony 
deserts or sea-beaches, “the sand is heaped up in dune tracts, and 
the dust (consisting largely of friable materials which have beon 
rednead to powder in the dune districts itself) forms widely-soat- 
tered deposits beyond the limits of the dane district, Three prin- 
cipal factors operate in dune tracts, viz, (1) the wind, (2) the 
eddy in the lee of exch obstacle, (3) gravity, ‘The wind drifts the 
fine and the coarse sand, The upward motion of tho eddy lifts 
the fino-sand, and, co-operating with the wind, sends it ving from 
the crest of the dune. The backward motion of the eddy arrests 
the forward drift of the coarser sand, and thus co-operates with the 
wind to build the permanoat structure of the dune, Gravity 
reduces tu the uugle of rest any slopes which have been forced to 
a steeper pitch either by wind or eddy ; hence in a group of dunes 
the ampliiude cannot be gereator than (about) one-third of the 
wave-length. This limit is most nearly approached, owing to an 
action which the author explained, when the wind blows alter- 
nately from opposite quarters. Gravity also acts upon the sand 
which flies from the crests, causing it to fall across the stream 
lines of the air. To the varying density of the sand-shower is due 
the varying angle of the windward slope of dunes. When there is 
no sand shower the windward becomes as steep as tho leeward 
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slope. When the dune tract is all deep sand the lowor part of the 
eddy gouges out the trough, and, when the sand-shower fails, the 
wind by drifting and the eddy hy gouging, form fsolated hills upon 
ahard bed. Ina district of deep sand, negative dunes (“ Suljes ”) 
may be formed. ‘The encroachment of dune tract being duo not 
only to the march of the danos (by drifting), but also to the for- 
mation of new dunes to leeward from material supplied by the 
sand-shower, it follows that there is both a “ group velocity” and 
a “wave velocity” of dunes, Since the wavo velocity docreasea 
as the amplitude increases, a sufficiently large dune is a stationary 
hill, even though composed of loose sand throughout. Where 
material is accumulated by the action of tidal currents, forms 
homologous with the ground plan of dunes aro shown upon the 
charts. The vertical contours and the movements of subaqueous 
sand dunes are conditioned by the different tactics of sand-shower 
and sand-drift—— Nature. 


Wealth based upon Elastic Gum. 


The latest advices from Pura, the greatest rubber mart at the 
mouth of the Amazon, are that more rubber has arrived there from 
the interior since July Ist, the beginning of the crop season, than 
in the same period of any preceding year. All records in rubber 
production in Brazil were broken in 1895, but it would not be sur- 
pisiog if the output should be still greater this season ; so that no 

ear need be entertained of a lack of rubber for bicyele tyres, or any 

of the thousand and one other inodorn uses for this wonderful gum, 
It is a singular fact that the yield of rubber from the Amazon val- 
ley has increased, alinost without exception, in every year since 
1839. All this time the work of exploring the tributaries of the 
Amazon has been going on, opening to navigation the world’s grent- 
est system of waterways, and, as every stream in that section is 
Tinea with rubber trees, naturally the gathering of gum has in- 
ereased. There has also been develops a spirit of enterprise 
which gives promise of continwed activity in the rubber trade. A 
dozen new steamers have been ordered within a year for navigat- 
ing the Amazon and its branches, their principal purpose being to 
convey to market the ever-growing rubber crop, and to carry on 
their return an equal weight of merchandise obtained in exchangs 
for it, Lately 1,300 miles of telegraph cable have been laid in the 
Amazon between Para, the seaport, and Manaos, the capital of the 
neighbouring State up the river, and its chier reliance of income is 
the rubber traffic, 

Ninety-cight per cent, of the revenwes of the State of Para 
come from the export duty on rubber, amounting to 21 per cent. 
ofits valua, At the present }rice of fine Para rubber the Stute 
vollects 15 cents per pound as its share. With the development of 
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the rubber trade, the formerly insiguificant village of Para has 
grown to be a city of 100,006 inhabitants, with several daily news- 
papers, eight acs electric lights, street railways, which last year 
carried 16,000,000 passengers, the finest theatre in Brazil and 
beautiful parks, all tho direct results of the trade in rubber. And 
Manaoe, up the river, the rival of Para in the rubber trade, is 
undergoing a similar transformation, although the population is 
not yet so lirge. New York capitalists are now putting up an 
electric lighting plant in Manaos, and other modern improvements 
are gaining a foothold in this old Indian village which has becomo 
the capital of a State greater in extent than any in Uncle Sam’s 
big family. . ; 

Thus it will be seen that rubber is the main stay and support 
of the Northern Brazilian States, both of the Governments and of the 
population, and tho foundation of all municipal and eonunercia) 
growth and of internal improvements of whatever character. Tho 
sume thing is true of Bolivia and Eastern Peru, whose rubber aut. 
put is foated down the Amazon to the seaboard, being credited in 
the end to Para, There would appear to ba more reason for the 
veneration of the rubber treo by the natives of Brazil than by the 
Abors on the northern frontier of British India, according to 
whose mythology their rubber tree is the abode of a great and 
powerful spirit, whom they seek constantly to conciliate. But, 
while the people who regard the rubber tree as sacred will protect 
it at the rigk of their lives, although it serves them no useful pure 
pose, the Brazilian rabber gatherer has to be restrained by law 
from recklessly destroying tho tree which yields his principal 
Support, 

But the countries named are by no means the only parts of the 
world that are being developed by the rubber traffic. ‘he towns 
of Accra and Lagos, on the west coast of Africa, are attaining new 
importance from the same cause, The expected traffic in rubber 
is one great incentive to the building of the Congo railway, al- 
ready half completed. The search for rubber is leading to tho 
fuller exploration of Burma, Altogether, rubber is proving a great 
factor in civilization, being, besiiles ivory, the only commodity 
produced in the interior of nny tropical country that will bear the 
expense of transportation to the seaboard. Thus it bas been in 
many places the basis of the first commerce and the first transporta- 
tion systems, opening the way to a diversified and more exten- 
sive trafic, Having served this useful purpose, the crude rubber, 
in the hands of the chemist and manufacturer, changes into forma 
which enter into every phase of Jife and have a bearing upon 
every branch of human endeavour, Without the rubber tyre, 
wo should not have known the hicycle as it now exists, with its’ far 
reaching influence on healih, manners and morals in every land, 
for it seems as if the bicycle would come into general use even in 

laces where the wearing of clothes has never become popular. 
‘et, important as is the use of rubber for tyres, probably not more 
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than 4 per cont. of the total consumption of rubber is handled in 
the bicycle trade. To mastor the details of its othor uses would 
be equivalent to a liberal education. 2 

The rubber of Brazil, gathered from trees which are native to 

no other countries, is so far superior that for many purposes other 

rades of rubber do not come into competition with it. It is in 
demand for tyres, for insulating electric wires, oxcept for ocean 
cables, which are covered with gutta-percha, for waterproof cloth- 
ing, the hest rubber shoes, medical and surgical goods, erasers, 
ete., while the African and Asiatic rabbers are available for cheaper 
foot wear, door mats and some of the mechanical goods, such as 
hose, bolting and packing for steam valves. Strange to say, Eng- 
lish-speaking people have known this gum for more than a century 
as India rubber, although the most important supplies have always 
come from Brazil. The total output from British India from the 
beginning probably has not exceeded in weight the rubber now 
floated down the Amazon in a single year. 

The following table of the world’s productions of rubber. for 
1895, which has not been published, is compiled, to an important 
extent, from official sources. Where round numbers are used, they 
ere based upon estimates believed to be too low rather than too 

igh :— . 


America, 
Pounds, 
Mexico a wee 160,802 
Central America, ace 2,000,000 
Brazil ie 46,368,000 
Other, South America ... 38,500,000 
Africa. 
Gold Coast Colony 4,022,385 
Tages a 5,060,504 
Congo basin 5 1,406,513 
Angola... one 4,000,000 
Portugnese East Afric ‘ct 500,000 
German Africa vt as 1,400,000 
Madagascar re sae 1,000,000 
Other countries ad aaa 2,500,000 
: Asia, 
Assam and Burma ve ea 1,000,000 
East Indies dea ee 500,000 


Total ae 78,418,284 


As robber has become more valuable, many chemists have 
attempted to produca artificial rubber, but without success as yet. 
Bat manufacturers have learned to extract rubber from worn-out 
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goods, so that every cast-off rubber shoe or bicyclo tyre is now 
readily saleable for cash, for the manufacture of what is known 
as reclaimed rubber. Likewise tho fear that the native forests 
might sometime become exhausted has led to numerous projects for 
the cultivation of rubber, 

The British Government, alive always to the development of 
the resonrces of its colonies, becomes interested in the subject of 
establishing plantations of rubber in India, after certian experiments 
with rubber trees at the Royal Botanical Gardens bad given pro- 
mise of success. The first thing sought was to procure the best va= 
rieties from the Amazon valley, for which purpose a commission was 
given to Clements R, Markham, afterwards President of the Royal 
Geographieal Society, whose success earlier in introducing the cul 
tivation of Peruvian bark into Ceylon and India had revolutionised 
the production of quinine, and led to the abandonment of the cin- 
chona forests in the Andes. Dr. Markham personally visited the 
South American rubber forests, and with the assistance of eminent 
British botanists, procured plants and seeds, under cireumstances 
which added to the world’s knowledge of rubber-bearing species 
and of the goography of Brazil. Tho result was less satisfactory 
than in the case chasetons plantations, especially as the interest 
felt by the Government did not survive the long interval required 
for the Para rubber trees to become productive. There sre now, 
however, in various parts of the Indian empire, groups of South 
American rubber trees, including 635 acres of ‘plantations’ on 
the island of Ceylon, from which a small first lot of gum was 
gathered last year for export. ‘There has been a revival of interest 
in rubber in Ceylon, where, by the way, there are no indigenous 
rubber species of value, and many planters have been buying and 

lanting Para rubber tree seeds, which are now included regularly 
in the price lists of the local nurserymen, 

But the most important outcome of all these experiments is 
the Government plantation of the native rubber tree of India, 
sstablished in 1873 at Charduar, near the Brahmaputra river, in 
Northern Assam, and a smaller one at Kulsi, in the same country. 
From a small beginning these plantations have been increased 
from time to time until they embrace two thousand acres, The 
trees first planted are now old enough for tapping, hut as yet only 
a small amount of rubber has been produced, the first care being 
to produce vigorous trees. Among the many drawbacks to the 
maintenance of the plantations have been the ravages ‘of wild ele 
phants and deer, the ono trampling down and the other feeding 
upon tender young trees, and also surreptitious tapping by natives 
more interested in a present pound of rubber than in the future 
welfare of the trees. ‘fhe net result of the Indian experiments has 
been the demonstration that with little labor rubber trees may be 
grown from planted sceds, and that they will yield as well as native 
trees. But there are many ways of making. money quicker, while 
the extent of the known rubber forests which remain untouched has 
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prevented most capitalists from giving serious attention to rubber 
cultivation. 

In addition to the maintenance of the Charduar plantation, the 
Government of India has manifested its interest in rubber by ex- 
tending its care of the forests in general to rubber in particular, 
by attempting the enforcement of regulations against cutting down 
the trees and against the collection of rubber by any method, ex- 
cepting during certain months. As a feature of the system of 
regulation, licenses to gather rubber are sold by Government, and 
ll porsons other than the licensees are forbidden to go into the for- 
ests for rubber, Srch regulations, of cours», cannot be enforced 
among the tribesmen inhabiting the northern boundary of Assam, 
shere tha trees are gradually disappearing, But _as the product 
credited to Assam thus shows a falling off, that of Burma increases 
through fresh discoveries of trees, so that, for a long term of 

oars, the total product of rubber from British India as a whole, 
as ‘scarcely varied one year from another. 

Attempts at rubbor cultivation on the Western Hemisphere 
have been more numerous, but more sporadic, Sefior Don Matius 
Romers, who has been so long the Mexican Minister at Washing- 
ton, wearying at one time of public life, retired to his native State 
of Chiapas and started an extensive plantation of rubber, but his 
vacation from office holding was brief, and the rubber trees planted 
by him did not thrive under tho succeeding owner. More recent- 
ly several plantations have come into existence as the result of a 
subsidy offered by the Mexican Government. ‘The largest of these 
in the State of Oaxaca, contains 200,000 trees eight years old. 
An American ongineer named Harriman settled in Tehuantepec 
sevoral years ago and began experimenting with rubber trees for 
supplying the shade needed in the coffee plantations there, with 
such success that he has entered extensively into the growth of 
rul ber and coffee together, this work having found imitators as 
far away as Ceylon. In Costa Rica, a Brooklyn man named Miror 
OU. Keith, engaged in railroading, has won two large cash prizes 
offered by the Government to oncourage rubber cultivation, In 
most of the Central American States steps have been taken by the 
Governments either to protect oxisting forests from the destruction 
with which they wero ones threatened, or to encourage the plant- 
ing of more trees. Tho Presilent of Nicaragua recently issued a 
decree prohibiting the gathering of rubber, save from plantations 
or privately owned lands, for fen yonrs from January next. In 
Columbia some small plantations exist, and even in the Brazilian 
State of Para a law has been passed providing a reward of $546 
(paper) for every 2,000 rubber trees planted. But all plantations 
growing out of thcse public measures are of too recent date for 
any important amount of rubber to have heen produced from them, 

A recent report from the British Foreign Office on rubber 
cultivation in Mexico estimates that the firet year’s yield from a 
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plantation of 100,000 trees will bring a net profit of $95,000, after 
deducting the entire cost of the land and all expenses up to the 
first year of harvesting, while each of the succeeding harvests for 
twenty-five or thirty years will bring a steady net income of over 
$100,000. The amount of land required would be 520 acres, and 
bananas and other crops coald be grown between the trees for a 
few years, the possible profits from which are not taken into ac- 
count in the above estimate, But people with money to invest are 
too apt to be detorred by the length of time required for a rubber 
plantation to be productive to take stock even in a concern 
promising such heavy profits, although oranges and many other 
fruits, coffee, tea, ete, do not yield cash returns much more 
promptly. 

A more atiractive prospectus can be gotten up for a company 
to “expoit” existing rubber forests, At this time an Amert- 
can syndicate is seoking capital io develop a concession cover- 
ing 10,000,000 acres of land: in the Orinoco Valley, one expected 
source of profits being in the virgin rabbor forests known to exist 
there, Tho subject of developing the Venezuelan rubber bas at 
times ongnged the attention of no less important person- 
ages than the Rothschilds, so that it will not be strange 
if less. astute investors contribute funds toward this deve- 
lopment. In London papers have been advertised Jately 
tho shares of a company with $1,000,000 capital, organized by a 
Frenchman, operating from New York, to gather rubber in a 
hitherto unexplored field in French Guiana. So it will be seen 
that opportunities oxist in this trade for the promoter and specula- 
tor, as well as for the buyer and seller of rubber as a commodity. 
It has ever been so since the days of the London Caoutchouc Joint 
Stock Company, which proposed to extract rubber from the mul- 


berry trees of Assam and apply it to silk spun from eoeoona 
gathered from the same trecs, ning asa solvent for the gum the 
naphtha from neigbouring wells, the idea being to produco beau- 
tiful waterproof stuffs without leaving one’s tracks as it were, 
There were great days, too, for the rubber promoter immediately 
following Charles Goodyear's inventions in rubber, when the in- 
ereased domand for gum led to a rush of prospectora to the Ama- 
zon Valley, where they created a “boom” and were ruined by 
its collapse. 

The United States having been from the beginning a larger 
consumer of rubber than any other country, the question o' 
home supply of the raw material has often been discussed, But 
not even during the period when ihere was a tariff on crude- 
rubber imports did any practices] step towards rubber production 
take shape, There is, indecd, no reason to believe that the con~ 
ditions of temperature, moisture, soil, &c., which exist in the homo 
of the best rubber trees—say in the Amazon Valley or in Indin— 
are to be found anywhere in ihe United States, Where the Brazilian 
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rubber tree flourishes, orchids bloom in profusion in tho crea 
air, the climate being in effect, that of the interior of the hot 
houses in which our florists rear tropical plants, While there hay 
been articles in the Florida newspapers of late about growing rub- 
ber trees, it is asserted by one of tho best informed men in the 
trade in New York that there is no probability that such trees 
would flourish in that State any better than olive trees would 
on the metal roof of the Tombs prison. Wherever one of the man: 
rubber species is indigenous, the trea may be grown as well 
from sceds planted by man ag from those seattered by winds, and 
the product of one will be as rich in its quality of rubber as that 
of the otker, but it requires something more than intense summer 
heat for brief periods to fit the United States for producing 
rubber. 

Hawrsorng Hirt, 


— Scientific American Supplement, 


Wood-Paving in Rangoon. 


A note writlen by Mr. Stirrat, Engineer to the Municipality 
says :—On 17th March 1896, the Public Works Sub-Committee 
recommended that a sum of Rx. 6,956 be expended on experiments 
with wood pavement, This recotmmendation was confirmed in ge- 
neral meeting held on 31st March 1896, A length of Merchant 
treet, 120 feet, extending fron: Soolay Pagoda road to 82nd Street 
‘was selected to bo laid the full breadth of road-way, or 50 feet, the 
total area being 6,000 square feet or 666 square yards, ‘Two kinds 
of wood were selected, viz: teak and pyinkado, one half of the 


area being laid with samples of each kind. Tho blocks used were 
ent to equal sizes 6 inches long, by 3 inches broad by 6 inches 
deop, laid on a cement concrete. foundation with the fibre vertical 
The blocks were not creasoted or treated in any way before being 
laid but were grouted with tar, sand and gravel after being laid 
Expansion joints are left at ihe sides of the road-way, slong euch 
length of channel about two inches in width, to provide for expan- 
sion and contraction. The pavement was laid in the rains, Find 
was completed by the end of Angust 1896, A kerb and channel 
of brick and cement had to be laid on the south side of Merehant 
street, there being no footpath existing to bind in tho blocks 
The actual cost of laying this piece of wood pavement, exclusive of 
the cost of forming footpath kerb and channel on the south side of 
the street was Its, 5,250-11-7, or about Its, 0-14-0 per square foot, or 
shout Mts. 7-14-0 per square yard. The cost of the blocks doliverod 
were, for teak Rs. 50-0-0 fet ton, and for pyinkado Rs, 42-0-0 per 
ton. It is thoughé ibat these prices, especially for teak, might bo 
considerably reduced, should there be an increased demand for 
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these blocks, The number of teak blocks to a ton of 60 cubic foet 
is about 830; 742 of these blocks as Inid in Merchant street 
occupy an aren of about 100 square feat, To reduce the first cost 
of providing the foundation, which must be of a lasting and sub- 
stantial nature, and not linble to subsidence, it is suggostod that in 
laying any future pavement of this description, limo concrete might 
be tried. The estimated cost of the same area as already laid, if 
laid in lime concrete, would be about Rs. 4,125-0-0, or about 
Rs. 6-8-0 per square yard. To re-lay the road surface with blocks 
after the initial foundation hus been originally put in, would cost 
about Rs. 4-9-0 per sqnare yard, taking the blocks to cost the same 
per ton as for these already laid in Merchant street. Should the 
blocks be obtainable, as may be reasonably expected, for about 
Rs. 40 per ton for large quantities, the cost per square yard. 
of renewing and re-laying would be about Rs. 4-2-0. The annual 
cost of maintenance and repair for macadam is about Re. 1 per 100 
squaro feet per annum ; with wood pavement it is believed that 
this annual charge would be mach reduced, 

It is of course as yet too warly to give any definite report on 
the results of the wood pavemont’ now laid, in regard to daration 
and any other qualities it may have over macadam. It will be 
seen, however, that tho initial cost of laying it down and, renewing 
it, is about doublo that of macadam, at present prices of stone 
metal. It remains to be seen whether the wood will be more 
lasting in respect of its other qualities of being a smoother and 
less noisy road-way, The life of macadam laid 6 inches deep on 
our main thoroughfares may he taken on’ an average at about 
from 4 to 5 years, so that the wood to be equal should last 
about 8 years before requiring entire renewal. Time only can 
show how far these qualities of wood pavement may extend. Mean- 
time another length of wood pavement might be laid, on a lime 
concrete bed, say in Dalhousie strect west of Soolay Pagoda rond 
where the traffic is very heavy and where the tramway lines also 
pass thorough. From 82nd Street west to 31st Street would cost 
about Rs. 4,500, or even to Tse Kai Maung Taulav Street would 
cost a total sum of Is. 9,000 exclusive of the cost ofre-laying the 
tram line which should be laid with continuous girder rails on a 
permanent concreta foundation throughout; as recommended in 
my report on the present tramway lines, the existing canstruction 
of the tram lines is not suitable for laying wood pavement 
satisfuctorily—Zangoon Gazette. : 


Woods Used by Cabinet Makers. 
In a recent issue of L’ Heho Forestier, appears a descriptive | 


list of tho various rare woods used in cabinet-making. It might 
be of interest to give the list entire, 
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Amboyna wood* is one of the most precions known. It has 
much the ‘appearances of the choicest elm-knots, ft thongh of 
greater delicacy. On account of its rarity, it is seldom used for 
fornitare, though small coffers and clock-cases are made of it. 

Close upon this follows black ebony, mach of which is brought 
from Africa, though the imost beantiful varieties come from the 
Tsland of Mauritius. Green ebony, of a dark olive-green color, is 
furnished by Madagascar, Portugal ezony, $ from South America, 
js veined black and fawn color, Guiac wood, || of a greenish-brown, 
comes from America, Pomegranate wood, dark groen, a nativo of 
Cochin China. Iron wool, dark brown, very dense and heavy, 
an American product, ois damourette, § from China, veined 
red and black, and much in demand, Agra, or perfumed wood, 
of a dark brown, also from (hina. ‘The island sorvice-tree, J dark 
brown, from Africa, Asia and America. Coral-wood, ** of a 
beautiful red tint; and sanilal-wood, in shades passing from dark 
red to pale yellow, all from India, Bumboo, in different shades, 
from differant countries. Letter-wood,tt of variable red, from 
America, Partridge-wood,{t gray-browa, from Martinique. 

This list is sufficient to give an idea of the variety and rich- 
ness of the darker woods used in cabinet-making. In regard to 
the lighter colored woods, « word may be said, 

- As mahogany§§ might be regarded as the type of the darker 
colored woods, maple might be taken as the type of those of 9 
lighter color, The finest mapleis from America, It is very diffi- 
cult to work ond requires skilled hands because the slightest 


* Bois damboine, from the islund Amboyna of the Dutch Molucoas, Report- 
ed, though with doubt, aa Flirdersia Ambuixensis Poir., ot the nataral order 
Meliaced, allied to the geranium family. 

+ Loupe @orme ; of elm knota, or exorescences, pretty knio-knacks and toya 
are atte made, though they never grow large enough for the purposes of cabinet. 
makers, 

 Portagal ebony is not s true ebony, but belongs to the natural order 
Leguminose, and is closely related to our native honey-locust Gleditachia 
iiacanthos). ‘The trae or biack vbonies are of the natural order Hlenance, and 
of the genus Diospyros, of whish our native porsimmon (D. Virginiana) is a 
apeclen. 

Pee Gulac-wood is from the tree (uziaoum offcinale, L., & relative of the wofor 
ash (Ptelea) coramion along our niore southern streams, The wood contains the 
resin known to medicine. 

§ Boia.d’ amourette, & name, bub awkardly translutuble, It is from the troe 
Acacia tennifolia, Willd, belongiag to the natural order Legumdnose, and also a 
Felativa of the honey-looust and seild-rensitive plant. 

I Service-tree; @ tree nearly related to our mountain ash and choke-berry 5 
Pyrus aucuparia, L., belonging to the natural order Retacee, 

‘*# Coral-Wood is from the tree Admanthera pavonina, also of the Mimora 
division of the natural order Lepumincea, Another name is pea-coral. Ite seeds 
ro said to be of euch uniform weight that thoy aro used in the Hast for estimat- 
ing the weight of jewols, 

4} Mois de letters; tarnished by Piratinera. Qutanensis, Aubl., a tree of the 
elm-family, native in Guiana, 

‘Et Bole de prrdréz ; a species of Bocoa, of the natural order Zepuminosc. 

§ The author apposed his readers to be so well acquainted with it that he 
gavono description, Sivictena mahagani, L., of the natural order Mcliacedt, 
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bungling makes irreparable blemishes on its fair, light surface, 
There is no recourse to mastic or patching, as in the case of darker 
woods. Like mahogany, maple occurs in many varieties. 

Maple knots oocur in varying depths of color. They are a 
very rare article, and aro never employed in making anything but 
clock casos and faney coffers. Silver maple knots are more free 
quently employed, though the wood is almost as rave. 

The speckled maple is sometimes very white and dotted with 
fairly regular and close spots. It commands about the same price 
asordinary mahogany, or about $4.00 per hundred weight (40 to 
50 franes per quintal), 

Tho gray, wavy maple (ierable ondule) gives the boautpfal 
zig-zag effect of marble, und brings about the eame price asthe 
last, 

Finally, the silver maple, a wood of great whitencss and. 
taking a high polish, [t is in groatdomand, In spile of its 
uniformity in coloring, it holds its place on the markot on a par 
with the other varieties, 

This last, 2s well as the specklod wood, is often used in the 
manufacture of entire pieces of furniture, while the other varieties 
are only used in veneering, 

Citron-wood, * which is often wrongly called the wood of the 
citron tree, is also known as rose-woor , of the Antilies, and has 
no connection with the citron tree. The name citron-wood has 
been given it either by reason of its color, which is a pleasing 
fellow, or by reason of tie faint aromatic odor it exhales while 

eing worked, It is exquisite in grain and contrasts well with 
violot ebony. The so-called citron-wood furniture is justly much 

rized, but it is more suitable for mosaics and ornamental mould- 
ings, or rose-work, 

In conclusion, there might be namod among the light colored 
woods the cedar, so highly esteemed by the ancients. ‘Though it 
comes in many colors, the most frequent is the rose-veined, We 
might also mentien the white cinnamon, of Ceylon ; the variegated 
white gum, of Guadeloupe ; the gray laurel, of Mauritius; the 
West India rose-wood ; the Jamaica balsam, and the tawny 
cypress, of Greece, 


—The Forester. N. W. 
Rudyard Kipling on the Indian Foresters. 
OF the wheels of public service that turn under the Indian 


overnment there is none more important than the Department 
of Woods and Forests, The roboisoment of all India is in its hands 


* Bois da citron; the French name for Hrithalis Svuticosa, of the order 
Rubiacee, and not to be confused with the product known in English by the 
same name, %. 2, Cullitrie quadrtvateie, & conifer of Afticn yielding the gum 
rosin randarac, 


$ 
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or will be when Govetament has tlie money to spare: Its servants 
wrestle with wandering sand torreats and shifting dunes, wattling 
thom at the sides, damming them in front, and pegging them down 
atop with coarse grasa and unhappy pine after the rules of Nosey. 
They are responsible for all the tintber in the State forests of the 
Himalayas, as well as for the denuled hillsides that the monsoons 
wash into dry gullies and aching ravines, each cut a mouth crying 
aloud what carelessness can do. ‘Choy experiment with battalions 
of foreign trees, and coax the blae gun to take root and perbaps 
dry up the canal fever, In the pluins the chief part of their duty 
js to sea that tho belt fire-lines in the-forest reserves aro kept clean, 
so that when droaght comes and tho cattle starve, they may throw 
the reserva open to the villagers’ herds and allow the man himself 
to gather sticks. They poll and lop for the stacked railway {aol 
along the lines that burn no coal, they calonlate thé profit of their 
plantations to five points of decimals, they are the doctors and 
midwives of the hnge teak forests of Upper Burmah, the rubber 
of the astern jungles, and they are always hampered by lack of 
funds, But since a Forest officer's business takes him far from tho 
beaten track and the regular stations, he learns to grow wiso in 
more than wood-lore alone, fo know the people and the polity of 
the jangle, meeting tiger, leopard, bear, wild dog, and all the deer, 
not once or twice after days of beating, but again and again in the 
exeension ot a ne para time in saddle or under 
canvas, the friend of newly planted trees. sgocl: 

rangers and hairy ienokern: a the ee sivas pa 
turn set their mark upon him, ancl he ceases to sing th 7 renghty 
French songs he learned at Nanev, and grows silent with reac 
things of the undergrowth.—Képling in MeClure’s Magazine. 


A Spider that Eats Birds, 


: Ifasked to name the thing I most dreaded when in the tro- 
pical forests on the Savannas, says a writer in the New Orleans 
Limes-Demoerat, I think it would be the centipede, Scorpions ara 
bad enough ; some species of ants are extremely troublesome ; 
various minute insects, like the “bete rouge” or red hng, tha 
chigoe or “ jigger,” and: the “ garrapata ” or wood-tiok, are things 
to be avoided ; but the centipedo is by far the worst-ot them 
Jt has not, as its name would indicate, a hundred feet, but it has 
between thirty and forty, each one poisonous. And once let a 
centipede got on your skin and become alarmed, no power on 
earth can remove it quickly enough to prevent it from digging its 
venomous claws info your flesh, It moves with the celerity of 
greased lightaing,”and when seen running across an open Hoor 
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i : ji horris 
f ike a brown streak, There is one other object more 
ee Greene and thatis the tarantula, which also meres 
with surprising quickness. It does not glide, jbovieeets ike 8 
thing of evil, as the centipede does but leaps dros teen : 
ici be mistaken, Iremen ta 
teenies ate iu the beautiful botanical garden of Martinique, Hy 
the West Indies, I was strolling along the avenue of stalely 
palms (since destroyed by a hurriesne): when I sawa big tamotn . 
directly in the path before me, half-hidden beneath the on eat 
of a bread-fruit tree, I had a stick in my hand, and Poke A 
spider to make it get into the open, Instead of turning 7 eat 0 
ceeape it made a leap for my hand, which it missed only by ad 
inches, ‘That was enongh for me; I did not crave a live tarants 
for my collection, though a moment later there was a dea api 
in the path, ven in death it is an ugly appearing t ings larga 
and hairy, with legs that would stretch across a saucer, i a oH 
other occasion I saw a tarantula on the wall of'a hut by the nou 
side, right over the doorway, through which the ocenpants of ¢ @ 
hut, a black woman and her children, were constantly passing. 
called their attention to the creature, but they merely glanced at 


jouse spider does 
for flies, leaping upon its victim like a tiger, It is, in fact, the 
tiger of the tribe, and is Jusily feared by “both birds and human 
beings. In my excursions into the woods I used to pass an old 
tree, the trunk of which was slightly hollowed. Beneath the over- 
hanging bark above tho hollow 2 family of bats had affixed thom- 
selves, six of them, hangin g by their toes, noses downward, The. 
always clung in the form of a triangle, three bats in the upper row, 
One day i missed 
the lowermost one, bat the next day his place had been supplied, 
The following duy two were gone ; and when I inquired of my 
negro guide the reason and manner of his taking off, he informed 
me that probably a bird spider had captured fi 
time T was hunting along the shore for small birds, among the sea- 
re es, the hanging racemes of creamy white flowers attracting 
irds and insects, owiny to the honey which they contained, Tho 
first bird I shot there was a black and yellow “sugar-eater,” g0 
called from its liking for sugar and all sweet things, a frequent 
visitor to the sugar plautations during the boiling season. Ii fell, 
as T fired, into a dense aluster of sea-grapes; another bird attrac- 
ted my attention just then, and first noting the location of the one 
Thad shot, I went in Pursuit of the second. I soon returned, but 
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could not find my bird, though I knew he must be somewhere 
near, AsIwas'peering through the leaves, however, a slight rust 
ling drew my attention to avery comical sight. It wasa large 
lizard, which, with one foot placed upon the bird I had shot, was 
intently watching me with his diamond-bright eyes, He bad 
stripped off some of the feathers from the dead bird, which he was 
hastily devouring, having first drawn it some distance from the spot 
where ithad fullen. A tuft of yellow feathers stuck to his nose, 
and those he vainly endeavoured to seratch off with the claws of 
his right forefoot, at the same time eyeing me very suspiciously. 
First he would make a dig at his nose, then cock his head over to 
one side with a malicions gleam in his eyes, as if to ask what I was 
going todo aboutit, ‘The whole proceeding secrns to me ao enter- 
faining that, as there were sugar-eaters in plenty, I was ready to 
leave Mr, Lizard in possession and go off in search of another bird. 
But suddenly, just as I was turning away,a black, hairy object 
fell upon the lizard ; there was ashort, sharp straggle, and my 
prodatory friend waslill indeath. I was mach disgusted at tho 
terminations of the adventure. I might easily have killed the 
spider (for such it was), but I did not; I left him to enjoy his 
double dinner of bird and lizard. It was indeod a revolting spec 
tacle to see that horrible thing descend upon its victim. Its bite 
or sting is said to be oxiremely poisonous, and concluded that this 
must be 80 from the oxpeditious manner in which it caused the death 
of the unlucky little reptile, itself as long as its slayer, The inci 
dont made me decidedly norvous. The hideous-looking, but harm- 
less iguanas have a habit of darting noisily through and over the 
dead lenves on the ground ; and for a long time, at every rush 
I would leap hastily aside, under the impression that it was one 
of those huge and venomous spiders. 


THE 
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The * Restoration "’ of Mountains. 


The Révue des Kane et Foréts has an article from the 
pen of M. Charles Broillinrd on the subject of tho fixation and 
consolidation of the French Alps to put an end to the disastrous 
inundations anil torrents which devastate the low-lving country, 
One is inclined to think of “restoration” of mountains as syno- 
nymous with “reboisment,” but, although reboisment is the uim, 
there is yet 2 long stuge to be passed through before we can arrive 
at this, and in many places it is necessary to be content with a 
mere clothing of the hillsides with grass. ‘In France they passed 
alaw in 1860 under which the Forest Department was given 
very large powers for dealing with this matter, but the law of 
1882 cut these powers down vary considerably. The Department 
is now obliged to pay for all yround it takes up as “ perimeters of 
reboisment,” or, if it does not actually buy out proprietary rights, 
but merely takes over the land to deal with, it can only take 
it over for ten years and must pay a rent for it However, 
M. Broilliard finds a means of effecting the purpose amie] at— 
at any rate to a considerable extent—in article 5 of the existing law, 
which allows ths grant of “ Subventions ” to persons taking upon 
themselves works of improvement of the kind required, M. 
Broilliard shows that there is practically no hope of effectually 
dealing with the Alps by direct artificial reboisment, considering 
the enormous area concerned, but he thinks that with the help of 
this article 5 of the law, the aim may be attained nevertheless. His 
suggestion simply is that the State should pay communes and 
owners of mountin waste lands (and it would seem that the 
country in question is practically entirely the Property of eam- 
munes and private proprietors) a subvention in return for substi. 
tuting cattle-grazing for shoep and goat-grazing on the areas in ques- 
tion. The fact is that in addition :o the actual grazing of cattle bein; 
less obnoxious thaa that of sheep and goats, it also cannot extend 
to the steeper slopes, which ars the prime cause of the mischief, 
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and whence especially torrents and inundations have their source, 
and this will allow of grass and eventually trees establishing them- 
selves, Up to date the State has only been able to take in hand 
some five per cent. of the total area affueted, and at this rate the work 
would seem to be hopeless. Moreover, the hopelessness is not 
merely one of length of time, but of menns also; the figure to be 
paid would be one that imagination “boggles” at. It is therefore 
absolutely necessary to find some means of a general and 
far-reaching kind (like fire conservancy in India), which will 
allow nature herself to act ; and this measure, as stated above, is 
to be found in the substitution ol the cow for the goat and sheap. 
But M. Broilliard contends, not only that this is possible under tie 
existing law, but also that it will be most advantageous to the 
owners themselves, Though this gain may not be seen by them 
at once, it will very soon be made clear to them after an  object- 
lesson or two; and when the measure has been extended to a 
few communes all should gradually come to see things in their true 
light. The gain consists in the fact that the imtreduction of ‘ frui- 
tigres ’—cheese manufacturies in the mountains, where the cattle 
are housed on the premises, and graze on the Alpine herbuge—has 
very greatly enriched the promoters and locai inhabitants engaged 
in the business, and M, Broilliard quotes statistics to show how great 
this improvement has been in the countries where “fruitiéres”” have 
taken root. Moreover, the number of sheep and goats has already 
very much diminished in these parts, undor_ the indirect influence 
of “ fruitiéres.” 

On the general question of the stability of mountains, it seems 
to me that people are apt to forget that when tho hill is itself 
shattered through geological causes, as is the case with a groat part 
of the Himalayas, no tree-growih can really prevent slipping, the 
origin of the avil being far below the roots, although it will, no 
doubt, prevent the water rushing off in torrential form and lannch- 
ing itself with accumulated force on the country below. But while 
there is this advantage, there is you another risk dno to this very 
prevention of rapid running off of water, namely, that the water has 
time to sink in, and the weight on the hillside then becomes enor- 
mous. It was said to be due to saturation of this kind that the 
great slip of 1880 occurred af Naini Tal. This danger would 
affect the valley immediately below, while the fields at the base of 
the mountain range would, of course, always benefit by a retarded 
flow of water from above. 

Then, too, it is necessary to find the best form of forest to 
grow ona hillside, A great d-al might be written on this subject, 
but as a first suggestion, I would point out that trees of large growth 
are apt to be swayed by the wind, and therefore to loosen the soil 
at their roots, and it would consequently seem advisable to adopt 
as thick a growth of simple coppico as possible. 


Muza, 
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For little-known Trees—a Correction. 


The article on littl-known ‘trees in our December number 
contains an error, the timber therein referred to as Errolena 
Candollei being the wood of Cordia Macleodii, The partiou- 
lar log on which our remurks were based is one which was 
gent to Mr. Gleadow, some time ago, as Ei. Candollei, and he, alter 
trying it for varions uses, only thought of comparing it with the 
Forest School specimens after sending us the information, the log 
he used having come from a source usually quite reliable. 

Eriolana Candollei is itself a good timber which might well 
have found a place in onr article, but, its appropriate uses differ 
from those of Cordia Macleodii. ‘The former is a tough wood of 
a brick-red colour possessing considerable elasticity and strength ; 
the annual rings are distinct. It is an excellent timber for shafts 
and such purposes, Cordia Macleodii, on the other hand, is a wood 
of no great strength, but easy to work, of sufficient hardness, and 
of some beauty. 
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Les Landes et les Nunes de Gascogne.* 


Ono day in August 1893, leaving the pretty villas of Arca- 
chon with their surrounding luxuriant vegetation of pines, ever- 
green oaks, exotic conifers, palms and a profusion of flowering 
climbers, I rode with Monsteur Grandjean, the writer of this 
valuable little book, for 30 miles through the woods of Maritime 
or Cluster Pine, which surmount a dense undergrowth of oaks, 
arbutus, tree-heather and gorse, on the sandy soil of the Forét de 
fa Teste, We saw the resin-tappors at their work, the young 

ines which had sprung up from natural seed blown from neigh~ 
Pouring trees on Lo the areas where the 60-years old pines had been 
tapped to doath and removed, the long bare lines of the fire-traces 
(so necessary to isolate burning blocks of the inflammable pine for- 
est and to assist in extinguishing a fire), the wind-swept, crooked 
and distorted pines on the | rotection-belt near the sea, where ae 
years old trees are frequently only 4 feet high, and finally, the 
ittoral dune, streteling like a railway embankment as far as the 
eye can reach, North or South, along the Bay ot Biscay. 

The motto of the town of Arcachon, founded aa a bathing 
place in 1828, and now visited annually by 200,000 people, is, 
Heri solituda, hodie views, eras eivitas: in truth the region of the 
Landes, swampy in winter, an arid desert in summer, dangerously 
malarious, where 2} acrea barely supported a sheep, and the lonely 
shepherds on their stilts wera almost the only inhabitants, where 
villages and towns aud Bordeaux itself, the third city of France, 
were threatened by the stendy invasion of the sand—this desolate 
region has now been drained and its talubrity restored ; since 
1857, 1,625,000 acres have heen plarited with pines, roads constengt- 
ed, bouses built, fields of wheat, maize, rye, and meadows inter- 
spersed among the woods, whilst the population of some of the 
parishes havo sextupled during the present century. 

A hundred years ago, land was so cheap in ihe sandy tracts 
of Gascony that’a purchaser might climb a sandhill and obtain 
for £1 a tract as far ashe conld make his voice heard—now, the 
yield of resin and turpentine from the extensive Gascon pine for- 
ests is only second to that of the United States (where resining 
trees is practised in a most wasteful manner and cannot be expect= 
ed to last many years more}, and thousands of tons of pit timber 
leave Bordeaux annually for the Welsh coal mines. 

Grandjean gives an interesting account of the geology of 
the region, with its rows of sandy bills paraliel to the coast, which 


* By C, Grandjean, Inepecteur-adjoint des Foréta; with 10 plates, pp. 92 
Paris: J. Rothschild, 13 Rue des Sainta Péres, 
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up to the ond of last century were continually invading the more 
fertile country to the Hast, the impermeable strata termed alios, 
which helped’ to form the swamps, the Ingoons which appear to 
be land-locked inlets cut off from the sea by sand-bars, the water 
having lost its saltness by filtering through the sand. Gascon 
nt the end of last contury was an iimmense desert of shifting sand, 
the drainage water was driven back landwards, forests and villages 
were buried, or about to be buried in sand. 

'A separate chapter is devoted to the history of the fixing of 
these shifting sand-danes, and from this it appears that, (omitting 
‘a reference to the former unsuccessful attempis to solve the prob- 
lem) in 1769, and again in 1776, the Abbé Désbiez and his brother 
read papers to tho Academy of Bordeaux on proposed methods 
of arresting these destructive sands, It appears that, in 1779, some 
attempts were made by de Ruat and Désbiez to protect their own 
estates by planting trees, but these plantations were destroyed by 
sheep. "The trees said to have been used by Léshiez were planes 
ard poplars, which will thrive only whero there is sufficient perma- 
nent moisture in the soil, certainly not in the arid sand where only 
pines can prow. 

In 1776, Louis XVI, by the advice of Neckar, sent the Baron 
of Charlevoix-Villers, a teal engiteet from St. Domingo, to report 
on the establishment of a naval port at Arcachon, and the Jatter, 
after thoroughly examining the region, submitted several reports, 
in which he mentions the names of all who had made previous 
suggestions towards fixing the sand, and recommended that the 
first step to be taken should be to sow pines, the very means which 
were afterwards successfully adopted. De Villers met with much 
hostility from bigh local officials who were jealous of hiz influence 
at Court, and, suffering badly from malarial fever, he was unable 
to carry out his well devised plans; he therefore returned to 
St. Domingo in 1784. 

Brémontier, an assistant State enginecr at Bordeaux, was then 
taken up by the local authorities, who handed him the reports and 
papers of do Villers and Désbiez ; of these he made full use, but 
entirely ignored them in his own writings. Being, however, a 
clever, active man and thoroughly believing in the future success 
of his plans, he obtained, in 1788, an annual credit of £180, and 
commenced operations near Arcachon, sowing up and fixing 900 
acres of sandy dune by 1793. His work was, however, interrupt- 
ed by the revolutionary troubles till 1800, when the First Consul 
allotted £2,000 a year for it and this amount was gradually 
increased up to £16,000 in 1854, 

Statues have been rnised to Brémontier and streets named 
after Desbiez, both in Bordeaux and Arcachon, but no notice was 
taken of de Villers, the originator of the successful scheme for fix- 
ing the sand, till 1890 when M. Dulignon-Desgranges read a paper 
before the Academy of Bordeaux, which justly assigned the share 
each of these three men had taken in the enterprise. Up to the 
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present time, at the expense of the State, 157,800 acres of cand- 
dunes have been fixed and planted with pines, 54,800 acres of lédes 
Clow lands between the dunes) have been drained and handed, 
over to the villages for cultivation or pasture, 7,500 acres bordering 
on the ocean are kept as protective forest, while future invasions of 
sand are guarded against by over 125 miles of littoral dune, which 
is carefully maintained in good condition. 

Grandjean considers that the chief danger which now threat- 
ens Arcachon is from tho reduction of the area of its basin, 
owing to the cultivation of oysters, which at presont cocupies an 
aren of 10,000 acres, and supports 20,000 people, producing an- 
ually 300,000,000 oysters. The consequent reduction in depth 
of the basin is driving the sea against Arcachon, and very costly 
works are neccessary to protect the town and its heachi effectually, 

A chapter on the littoral dune explains in full detail its mode 
of construction and nmiinienance, and Grandjean modestly relates 
how he has been able to reduce the cost of the latter by meang of 

Bicldly, send 


draining and improving the Landes, 
CuarrMon7, Earan, 
November 9th, 1896. W. R, Fiszen, 


The Durabilty of Railway Sleepers. 


We are indebted to tle Inspactor-Generel of Forests for a copy 
of the statement showing to the end of the year 1895, renewals of 
wooden sleapers on State railways as ascertained from experimontal 
sleepers registered in accordance with the Government of India 
Circular No. 12 Railway, dated the 3rd November 1880. 

Turning first to the completed experiments wo find the fol- 
lowing results recorded :-— 


No, of Slesp-| Average age 
rs experl| af Hine of 
mented 


Railway. Description of Timber. 


with, 
Creonoted Pine a 27 5 
Rajputene-Malwa 1] Sal = 83 y 
Kaho (Zerminalia Arjuna) ww 4 
Eastern Bengal {| Greosoted Pine es 1,755 8 
N. Sestion Sal - 52 ory 
Red Gam - ° 8 
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The following table shows tho stato, at the end of 1895, of 
the principal experiments, commenced prior to 1887. 


i ‘Sound sleepers 
g | remaining 
3 Rallway Desoription of Timber | 
i i 
= eodar 
Groosoted Pine 
aere | Rajputana—Malwa Tete ts Arjuna 
“erminalla Arj 
dine Hardwickts tlnate, 
Bengal 
18 {Botte ‘Western 
178 |" North Western 
Lore | Eastern Bongat 
‘Rajputona-Matwa 
1080 |) 8, Mahratta 
1881 | 8. Mahratta coe 
Deodar 
raga |} Ralputana- Malwa Oreosoted Pine 
North-Western vg | Doodar 
es MOnentE { | Greoscted vine “o| ost | 88 
1888 |} North-Westorn Deo al gs) 3 
y Hy 
Mestern Bongal { | Prineaao al “ol me 
‘Rajputana-Malwa +e | Deodar 9) wea7 | or 
sae |S Bsbeaits 4) | apowoted Pine 8| 93) a 
a! eto | 95 
Bastern Bengal { | Prinkado 7) vase | 9 
Rajpura.Bhatinda wood a) us) 
x 8 
sans | Rear Renan {| Prinxeao §| itm | as 
North-Weatarn Deodar 12] bog | 08 
@. Mabratta Byllend 3] wat) 99 
8 7| “soa | ae 
14g |{ Hestern Bengal Pyinkado oy] gt] 1 
ie 
Rohillknna-Kunace Terminalin tomentosa 7! 266 | 7 


Some of the figures appear rather suspicions, Tt will be 
noticed, for instance, that 90 per cent. of tie deodar sleepers laid 
down on the Rajputana-Malwa Railway in 1876 are still sound, 
whereas of those laid down in 1882 only 33 por cent. have survived, 
the presumption is that in the latter case a number of pine sleepers 
were passed off as deodar. The same has been known to happen 
in regard to pyinkado, sleepers of inferior hard woods dyed 
with cutch, being substituted for the real article. 

From the older experiments it seems clear that in Northern 
India, deodar easily takes the first place in regard to durability, that 
teak comes next to it, and thal both teak and sal last longer 
than creosoted pine. It would not, however, be safe to draw general 
conclusions from the statisties given in the table, as apart from the 
amonnt of traffic that passea over them, sleepers af the same kind of 
wood vary greatly in durability according to the olimate of the 
tract in which are used, 
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It is a pity that no figures are given for the Burma State 
Railway, where pyinknido has beer principally used since the line 
was first opened, bat we believe it has been found that the lutter 
wood is very much more lasting a8 a sleeper than teak, 
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Wanted Vols. | and XI of the *« Indian Forester 
for Coopers Hill. 


Vols, Land XI of the Indian Forester are required to com- 

Jete the setin the Library at Coopers Hill Engineering College, 

tis hoped that any one willing to present, or sell their volumes, 

will communicate with W, R. Fisher, Claremont, Egham, Surrey. 


The Rearganization of the Subordinate Forest 
Service. 


A despatch from the Secretary of State announces that the 
scheme for reorganising the subordinate service in the Indian 
Forest Department lias been sanctioned. We have frequently 

inted out the urgent need for this scheme, which will cost about 
4 lakhs annually, but will result in a permanent gain to the 
State, It will take three years to work out the changes, which 
involve a reduction in the number of subordinates temporarily 
employed.— Pioneer, 


Chicago Exhibition Awards. 


We have receive from the Inspector-General of Forests the 
following list of medals and diplomas awarded to the Forest De- 
Parement of India in connection with the Chicago Exhibition of 


Details of items for which diplomas were awarded : — 

{1) “For illustrating hy means of well-drawn maps the dis- 
tribution of forest areas in different districts of British 
India and showing also the means of protection against 
forest fire.” 

@) “For an instructive exhibit gf the} 
woods of Assam, of great value in 
international commerce.” 

(8) “For showing in a highly instructive! With one 
manner the different stages of develop-} medal marked 
mont from the erude to the manufactured + Revenue and 
article in resins and oils.” Agricultural 

(4) “For a display of sawed Padouk lumber, | Department.” 
the product of the Andaman Islands, well 
adapted for purposes of ornamenial 
construction.” 
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(5) “For interesting presentation, in series, of the commercial 
and indigenous fibres of India, with their common and 
scientific names.” ‘ 

(8) “For oxcellence of a comprehensive collection of seeds 
from whieh oil is produced.” ‘ 

(7) “For the educational yalue of a collection With a rey 

: Bese . da) market 
of oils from plants growing in India, thus 


«> * Conserva- 
showing the resoucces of the country in Pe For- 
A " 
oleaginous plants. ests.” 


(8) For ® good collection of the minor 
forest produets of the North-Western] with one 
Provinces of India.” 

(9) “Foran exhibit of the valuable timber of 
the Central Provinces ‘of India, among 
which teak-wood and satinwood may be 
mentioned as most important for interna- 
tional commerce,” 

In adition to the above awards the Forest Departments in 
Madras and Bombay have euch received a medal and diploma : while 
a medal and diploma have been awarded to Mistri Harnam Singh, 
of Chandeli in the Hoshiarpur District, Panjab, for the carved 
mantelpiece deseribed on page 13 of the Chicago I'xbibition Hand- 
book, and to Maung Shwe l'aing, of Mandalay, for the carved door- 
way of teakwood specified on page 32 of the Handbook, Two 
medals have also been awarded to the Inspector-General of Forests 
in connection with diplomas (5) and (6). 

The 9 diplomas and 4 medals have been sent to the Dehra 
Dun Forest School, where they will be suitably mounted and 
deposited in the Museum, 


medal_mark- 
ed“ Conser- 
vator of For- 
osts.”” 


The Scarcity of Teak. 


Mr. Keith Anstruther writes to the Globe :—Referring fo 
your recent article on the * Scareity of Teak,” I would say that 
there is no reckless exhaustion of the forests allowed by the 
Government of Siam, and we all know that our own Government, 
is conserving most strictly the teak interests in Burma. Present 
trade information denotes only a slight improvement upon recent 
prices, and the quotations themselves show that the trade cannot 
afford to pay prices that would justify greater deliveries. Unless 
the demand were equal to the supply, prices would revert to their 
old figures, ‘The Siamese Government is by no means indifferent 
in the matter of conserving their forests and replenishing them, 
and it has at the present iiwment one uf the most able of our own 
Forest officers advising on all matters connected with the Forest 
Department. Lt is shown by the present forest leases, that the 
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s y Ine of their property 
i Government ts fully aware of the va i . 
paren and are doing their nim 0 cane Dee 
i i ted in the Nor’ 
iap to the presont time represented the Nozthern ies fstine!ly 
the only purely Forest company lo the Lao States, atincly 
iame i trolling the work in 
that the Siamese Government is now con 8 a , 
i { de-forestation, and the only 
forests, so that there is no fear o} aatation and ca the 
‘aestion is whether the trade can afford pay prices Bar 
i unerative to foresters, for the expenses connote 
ihe Saaniets are so great that the returns ab the present time can 


scarcely offord margin of profit. 


Gutta Percha. 


The Foreign Office has recently issued a Report by Consul 
Churchill on the Balata industry of the colony of Netherlands 
Guiana, which is of interest to Forest officers in Lndia, as it shows 
that thelist of trees which yield gutta-percha or indiarabber is 
by nv mexns complete, 

Balata is a kind of gutta-percha obtained from the milky juice 
of the bark of the bully or Lullet-tree, Mimusops Ralata, a large 
forest tree belonging to the order Sapotaree, which ranges from 
Jamaica and Trinidad to Venezuela and French Guiana, Although 
the tree hus been known for yours past, and its wood, which is very 
hard, lirgely used for engar-mill yollers, machinery and building 
purposes, the collection of the juice for the manufacture of gotta- 
percha is of quite recent origin, and itis to this point that we wish 
to draw attention, ag there are probably a number of trees indigen- 
ous to India which are capable of yielding gutta-percha in 

ing quantities. The matter is worth the attention of Forest 
officers, srpecially of themia charge of evergreen forests in the 
Southern Provinces, In connection with this, we would invite 9 
reference to a etter from Me. Lushington printed in this month's 
issue, and to the penora mentioned by him would add Jsonandra, 
which alao belongs to the order Sapolacee. 

We reproduca helow soma extracts from the report in 
question :— 

‘The bullet-tree is found (in Netherlands Guiana ) in greater 
abundance in the low-lying zone of fluvic-marine deposit. It is 
also found in the higher lands of the interior, but in a less abun- 
dant and more scattered condition. On the bullet-tree bearing 
grounds in forests, where they are plentiful, the observer may see 
from 20 to BO trees of a thickness of 12 to 80 inches within a 
rading of 100 feet around him, where this tree is less plentiful, 
the observer wili only see two or three treca within the same area, 
The bleeder usually Jooks over his head and discovers the tree by 
its foliage. He also knows that the bullet-tree must be near when 
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he comes upon certain kinds of bush, Above a trank thickness of 
about 30 inches the tree is usually not worth bleeding.” 

‘The tree often grows in zones or belts, on which it prevails in 
excess of all other trees. The limits of these zones or belts being 
crovsed, the forest muy be traversed for hours without a single 
bullet-tree being met with, after which perbaps another zone is 
run into.’ 

‘Regarding the character of balata, Mr. Jenman quotes Dr, 
Hugo Miller, F. 8. S., as follows :’— 

“Although my own opinion about balata, derived from per- 
sonal experience, of its practical upplication in a few instances was 
entirely favourable, | thought it desirable to avail myself of an 
opportunity of obtaining a further opinion direct from an india- 
rubber manatacturer, considering that this would be much more 
to your purpose than anything I could say on my own account, 
hence the delay in my answeriny your letter.” 

“Te seems, then, that balata is by no means neglected, and, in 
fact, it would find ready purchasers if more of it eame to the mar- 
ket. As it is, the supply is very limited, and generally it comes 
only once a year. [t commands a higher price than gutta-percha, 
and this in itself is a proof of its usefulness, It is used almost 
in all enses in which gutta-percha is used, but on account of its 
higher price only for superior purposes.” 

“Tt seems that balata is treated by the manufucturers simply as 
a superior kind of gutta-percha, and, therefore, its name disap- 
pears when manufactured.” 

“Nevertheluss, balaia is distinetly different from gutta- 
percha, and this is especially manifested in some of its physical 
characters, for instance, it is somewhat softer at ordinary tem- 
perature, and not so rigid in the cold.” 

“The chemical composition, however, is probably quite 
identical with that of gutta-perclia and of cacutchouc.” 

“In one respect balata shows a very marked and important 
difference from gutta-percha, and that is in its behaviour under 
the influence of the atmosphere, whilst gutia-perch when exposed to 
light and air soon becomes altered on the surface and changed 
into a brittle resinous substance, into which the whole of the masa 
is gradually converted, in the course of time balata, on the other 
hand, is but slowly acted upon under the circumstances.” 

“T inclose a piece of balata tissue which has now been in my 
possession quite six years, and although it shows a peculiar mealy 
efflorescence, due to chemical change, it is still supple and cohe- 
rent. Asimilar tissue of gutta-percha would lave long before now 
become entirely converted into a brittle resin.” 

«The electrical insulating quality of bulata is said to be quite 
equal to that of gutta-percha, and altogether there seems to be no 
question about tie valuable propurties of balaca, All tat ig wanted 
is a sufficient and constant supply, and a somewhat lower price, But 
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sven at its presont price, I think, it would find a ready market if it 
came in large quantities, and thus enabled manufacturers to use it 
for apptications on a large scale, As far as [ could make out, it is 
used by itself and net mixed with gutta-percha.” 

“The balata industry of this colony is in its infancy. In 
Surinam the forests which have been bled are abandoned, and new 
lands are sought for and exploited up to date, Only those areas 
where an abundance of trees is to be found have been selected. On 
areas where 100 trees are found it sometimes happens that about 
75 per cent, only giva milk ut the particular period when the 
bleeder visits them, and thit at some later period the remaining 
trees will also ran; but as the bleeders have gone beyond that par- 
ticular section, it is not profitable to come back and bleed the 
remuining trees jnst at the special time when they are ripe for it.’ 

‘The forests are all the property of the Crown, and are lsased 
by the Colonial Government ata rental of I0c, (id.) per hectare 
per annum for the exploitation of balata only, and that in conform- 
ity wich the Balata Ordinance of the colony,’ 

‘There is no export duty whatever.’ 

‘The bleeder receives advances from his employers against 
which he contracts to deliver balata, For his balata he receives 
from 50 to 55. (10d. to LL.) per 1b., delivered on the concession, 
An average bleeder will gather about foar gullons par day A very 
successtnl bleeder may get as much as 10 gailons during the same 
period, In Surinam a bleeder will gather an average of 1 gallon 
per treo, bleeding from the bse of the tree up to aheight of 20 feet 
and scarifying the back to half its circamforence only, further 
scarification being illegal. A gallon of milk will dry to about 
4 Ibs. of balata,” 

‘The bleeders are mostly recruited from Berbice, in British 
Guiana, and about 1,000 men are at present employed in this 
colony in the industry,’ 

‘The hot and very wet seasons are not good for balata bleed- 
ing. Tho trees blossom in August, and the seed drops about the 
mouth of November, when the new leaf shoots out, By the end of 
January the milk obtains the condition when it runs most plentiful- 
ly. The leaves of the old trees, the milk of which is not easily 
getatable, are dark-brown on the lower side and green above, the 
Younger Lrews ara light green on both sides. During the flower- 
Ing season the milk does not flow to any paying extent. The leaves of 
the young trees are thick, and, when broken, the milk issues freely 
from the wounds, After the month of Angust to the middle of 
January no work is dane, this leaves about eight working months.’ 

£ Batata cannot be purchased in the market in Paramaribo. 
It is only gathered for those who employ balata blesders, therefore, 
no quotation us to its price can be given, although it will be seen 
from the statistics of the exportation of this commodity, which the 
Colonial Government have very kindly placed at my disposal, that 
for statistioal purposes a valuation is given. The only certain 
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thing that is known is, that the blseder recoives from some employ- 
ers 50 and from others 55c. per 1 1b, for the balata which he pro- 
duces on the concession, Beyond this, however, there are other 
expenses which must be added, suchas commissions to foremen, loss 
by runaway bleeders, deaths, thefts, loss by eapsizing of boats, cast 
of transportation, surveying of concessions on occasions of dispute 
ag to boundaries, assistance of pilots, Indian trackers, &e.’ 


‘Return of Balata extracted from the Colony of Netherlands 


Guia, 
Year. Quantity Value 
Kilos. Florins. 
1889 1,509 1,509 
1890 16,826 95,407 
13891 95,587 148,381 
1892 120.680 181,019 
1893 82,546 65,092 
1894 165,286 216,573 
1895 133,681 267,362 
Amber. 


Amber, once among the most prized of natural ornaments, is 
again coming into fashion. Its praises are sung by the author of 
the “Tears of the Heliades,’”’* in prose which gives a correct and 
not unduly enthusiastic account of the history of the substance in 
fancy and fashion. In a coloureil plate of a necklace of Sicilian 
amber, with tints not only of yellow and orange but of iridescent 
greens, blues, and greys, he shows that some rare form of amber 
may really take the place of a “gem” when properly polished 

set. Its beauty ina more concrete form may be seen in seve- 
ral of the leading jewellers’ shops, where trinkets of the loveliest 
clouded yellow amber—cigarette-casez, powder-boxes, and other 
small and costly articles of minor jewellery—are set, with turquoise, 
diamonds, rubies, and sapphires in bands of small stones, as evi- 
dence of the place in luxury which the amber may fill. Tt is diffi- 
cult to understand why its beauties have been forgotten, Lt 
nppealod to the sesthetic sense no less than to the imagination of 
the most primitive, and the most ‘decadent” of mortals, from 
the British chief who purchased it from traders over the sea, and 
had it buried in his tomb, to Nero, whose fleet brought back from 
tbe “Amber Shore” thirteen thousand pounds’ weight for his 
enjoyment, and who in his ode to Poppwa likened his wife’s hair 


© Tears of the Heliades: Amber aaa Gen. By W, A. Buffum, Londop ; 
Sampson, Low and Qo, 


AuBEE, 59 


to its golden tints, There isn wide range in the tints of amber, 
and the Roman ladies who dyed their tresses in imitation may 
have taken any shade from ripe apricot to lemon colour. But in 
some aspect or another, fashion, fancy, religion, or medicine, 
amber has never failed to attract the West until recent days, whon 
an imporfect imitation of Oriental feeling has devoted it mainly 
to the service of smoke, ts intrinsic merits are due at least as 
much to the sense of touch as of sight. It is exquisitely light, and 
ofa warm smoothness like no other substance, Its electric pro- 
porties heighten the feline that this is no stone, but the organic 
substance nearest to the chilly sovereignty of the gem, and superior 
to the gem heeause, a3 Thales of Milenus said, * it has life.” So 
Pytheas, seoking the Amber Shore, found Britain, and on the 
coast of Courland, and from the Helder to the Elbe, the amber 
fishery, and later, amber mining, have lasted from the founding of 
Olbia until today. And PEny knew, though he did not expross 
it scientifically, that amber has the same specific gravity as sea~ 
water, and travels with the current when the storms break up 
the submarine sabstances, “ Lt rolis along, and seems to hang in 
the water.” : 
_ Ivis in the nature of x miracle that the amber forests have 
porabeds or only survive as shapeleas masses of carbon, while the 
alsam distilled from their branches remains perfect, in golden 
drops and honey-icicles. * Nothing but the straw and scum floats 
down the river of time,” said the philosophers; “solid things 
perish or sink on the way.” Bat the amber, though Pythons said 
it was the scum of the “encrasted sea,” is the essence of those 
etished forests, overflowiag life-drops from the giant trees, 
he coul and lignite are mere organie evidence of the past. 
“Here,” we say, “is coal,-here, then, was a prehistoric forest.” 
It leaves on us no sense of a present in the past, fow striking re 
cords of the shapes or forms of the dead world, not tho faintest 
relic of an episode, not one vision of the play of life in those rol- 
ling ages of which it is the mnte memorial.” But the amber-drops 
that are the lively records of the life of this dead world. In their 
transparent depths are enclosed the minuto evidences of the days 
of the ancient amber-land, instantaneous photographs of incidents 
in the life of insects, of leaves and seeds, of ovents so insignificant as 
to weigh but as dust in the balance in the course of the world as it 
was, but strangely interesting to us looking back from the world as 
it is. Stories of forest-life beneath these trees are present in thé 
amber, of incidents as slight that we have as little right to expect 
their preservation as: that of the wind in their branches,—mo~ 
menis of time measured by the falling of a drop, or by the beating 
of an insect’s wing. Contrast this irreducible time-minimum of 
event with the immensity of the duration of the record of that 
event, and the attraction of the amber inclosures to the imagination 
may be in part explained. It is not only, as Bacon says, that “ the 


60 AMBER. 


Spider, Flye, and Ant, being tender dissipable substances, falling 
into Amber, are therein buryed, finding therein both a Death, and 
Tombs, presorving them better from corruption than a Royall Mo- 
nument ;” we also see the manuor of their death, the nature of the 
falling amber, whether fluid, like water, or viscous, like honey, and 
the fly, extending its wings and making an instinctive movement 
to fly as the drop engulfed it, We judge the season of the year 
from the freshness or decay of the inclosed leaves, or the feathers 
shed by a molting bird, ‘It is not enough that the fossil-resin has 
preserved the seeds, the cone-scales and the tiniest leaflets of the 
forest ; it has inclosed the insects which fed upon the leaves, and 
the epiders and tha webs of tho syilers which fed upon the insects. 
Thus, in tho collection of inclusa at South Kensington, a clear drop 
of dark, honey-colourad ambor, incioses an insect on a tiny lanceo- 
late-leaf. It resembles the cricket-like creatures found in long 
grass, the favourite prey of ground-spiders. Tho cricket was sit- 
ting on the leaf,—uttering, no doubt, a thankful ehirrap before he 
began his breakfast, when the amher rain descended ; and there, 
like unhappy Ajax, sedet, wternwmgue sedebit, life-like though en- 
tomben, a cricket, perhaps ten thousand years old, nourished on 
leaves of which that inclosed with him is tho sole sarvivor of what 
ware once as thick as thoze in Vallombrosa. Next the cricket lies 
another of the midgets of the ambor forest,—a tiny fly. It spread 
its wings as the drop fell. and before it could make the down stroke 
of propulsion the liquid hardeneil and preserved it,—dead, but a 
“living picture” of the miocene fly in action, The Ay has for 
neighbour a spider, overwhelmed by the same fate; and, by a happy 
contrast of comparison of the ancient and the modern world, beside 
these venerable flies and spidors, umbor-endowed with everlasting 
youth, are insects iaslosad in tha amber of to-day. It is not 
amber, but copal; shed not on the shores of the Baltic, but 
on the coast of Zanzibar, But it is amber in the making, 
not differing in appearance from the fossil gum ; clear and pale 
like frozen honey ; hard to the touch as amber. Yet it must have 
dropped from the trees like water, stiffening on the instant that it 
fell. For in the copal block is not one, or two, but a whole pro- 
cession of imprisoned insects,—dead it would seem, while engaged 
in some social duty. Perhaps iz is merely a procession, but it 
looks like a locust funeral, or the déinénagement of an ant colony, 
in two linea, going and returning. Were they enclosed in Sicilian 
amber their valae would be priceless in a Palermo shop, for the 
scene resembles oxactly that universal “house-moving” of the 
poorer Italian families seen before Easter. It is a sgamderaménto in 
amber, There were thirty kinds of pine in the amber forest, and 
we know this and guess the proportion of this or that to the other 
trees by the fragments found in the fossil sap which hos survived 
its parent forest. ‘The most common of all was a “Tree of Life,” 
which has left five times as many fragments preserved in the amber 
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as has any other pine. But oaks and willows, beeches, poplar, 
birch and Zder, pa even 1 camphor tree, all flourished in the wood 
together, by the unimpeachable testimony of the amber museum, 
So, tov, the entomologists and others have found a little proserve in 
what is known as the amber fauna. “Among the spiders is the 
remarkable genus Arch@a, which difters from the living species by 
the position of the eyes, by the oxtraordinarily large jaws, and by 
the head, which is very distinctly separated from the breast. Some 
of the insects unite in themselves clinractevisticd of several families 
or orders now living, and present a form out of which in the later 
development of the animal world, two different forms proceeded. 
A feather proves that the amber forest contained birds, but of 
mammalia nothing has been found but a tuft of hair, Fishes and 
amphibious animals are also wanting. Frogs, lizards, and Ashes 
are shown in amber, but they have been introduced by artificial 
means. Bubbles of air, and even drops of water, occur, and in 
Berendt’s collection there was a spider, in the translucent body of 
which tho movable air-bubble could be seen to shift its place at 
every turn given to the place,” 

The magic properties ascribed to amber were the natural 
result of its electric power. Yet this belief does not account for 
the wearing of a cubo of ainber by the Shubs of Persia as a protec- 
tion against assassination, nor for its use as material for poison- 
detecting cups. {n the former case the cube was said to have 
fallen from heaven ; in the latter its organic origin was thought to 
disclose the presence of mineral poisons, and its colour to change 
when vegettble drugs were present in the wine. Nor has the 
magic of amber any relation to Meinhold’s striking tale of “The 
Amber Witch’ Tho poor girl discovered a surface amber mine, 
and was able to make money enongh to buy comforts for her 
father's house and to give to the poor of his parish. This was 
enough to rouse the suspicions of the horrible age when envy had 
always ready the terrible engine of the witchcraft trial. Those 
who can endure the perusal of these records of malignity may read 
them in “common form” in the pages of “The Amber Witch.” 
—Spertatar. 


India Rubber. 


Mr, Hl, Kingsley writes as follows to tho Editor of the Spee 
tator: Sir,—I have read, as I am sure many West-Coasters will have 
read, with great interest your article in the Spectator of November 
14th on indiarubber, and 1 should much like to ask the learned 
writer thereof if something might not be done to reinstate the rub- 
ber-yines in those West Airican districts where the wasteful way 
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in which the natives have collecied it has stamped the trade out, 
and whethor this reinstating migh: not be effected by the judicious 
felling of timber ata slight expense, because, if done judiciously, 
the timber fellod would be of value and help to pay expenses. 
From what [ have seen of the rich rabber districts of Wostorn 
Africa, the stamping out of rubber ia a district arises primarily 
from the native pulling down every rubber-vine he sees and cutting 
it up into small pieces with a view to putting those pieces round a 
fire and running the rubber into a calabash ; or, when the vines 
are too strong for him to do this, makiag murderous wounds on 
them with his machete ; secondarily, it arises from the very try- 
ing habits of the Landolphia in insisting on starting life from a 
seed—it will not send out sido branches if its top is out off, and 
it will not send up shoots from its roots. Now in dense African 
forests the chances of seeds aro few and far between. Thoy fall 
upon the ground 150 ft. or 200 ft, below the region whereon 
the sunshine and the rain plays. You may go for months through 
the great Forest Belt of Africa in a grim twilight gloom, seeing 
nothing day out and day in but sountless thousands of bare grey 
vee-stems festooned with great bush-ropes twined and twisted 
round each other and round the tree-columns, as bare of foling 
aan ship's wire rigging, and looking like some Homeric battle of 
serpents arrested at its height hy a magic spoll. If your wag 
takes you on to a mountain-top and you look down on the « nine 
try you have traversed you can liardly recognize it in the il, 
laxuriant mass of beauty, redolent in colour and. perf 4 “that 
stretchos before you, the top of the forest ; but if yon keep on the 
level ground you will come now and again to 7 olais oft ase 
life where one of the forest giants having grown ahove his fel 
lows and so given the tornado a grip on him, has been destroyed, 
Ho has been east by tho tornado witid a wreck to rol, or lurned in 
a second from n glorious living thing into a seared skeleton by 
the tornado’s lightnings. If you will carefully examino such ax 
oasis of new life, caused hy the sunlight and rain roacliing: the 
ground instead of the top of the forest, you will see ‘ougand rt 
oung plants coming up, and among the medley you will, [ think 
may say, always see young rubber-vines. A ver: few of th 
vines will ultimately survive ; only those, in fact, hich b their 
wonderful hook-tackle arrangements huve gripped on to the tw 
or three saplings of great forest trees which are destined to wi in 
tho race for life with their neighbours, and take the lace of the 
great fallen monarch tree and thoxe round him whieh have. be ‘ 
wrecked by his fall. Of course, io carry out clearings i Wost 
African forests means the institution of a Forestr De art cat 
like that of India, and this for trade purposes is not immediately 
required ; for the quantity of rubber in West Africa is enormous 
t ad 5 | ; nous, 
The Kieksia, tho Lagos rubber-trre that has been brought so pro- 
fitably forward by Sir Alfred Maloney and Sir Gilbert Carter of 
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Lagos, is by no means confined to Lagos. It grows in great 
Insariance all along the South-West Coast; but at present the 
African does not know it is a rubber-tree down there, and confines 
his attention to the vines, to Landolphia Owariensis, from which 
he gets the high quality rubber ; to Landolphia florida from 
which he gets flake rubber; and to five other bush-ropes, from 
which he gets a sap which ix not trne rabber at all, but which he 
uses, with many other things, to adulterate his rubber with, to the 
ond of making it heavier, because itis bought of him by weight, 
and it is his nature to adulterate everything that passes through 
his hands. A Forestry Department is, however, a great need in 
those portions of tho Wost Afriean Coast that fringe the Western 
Soudan, like the Gold, Ivory, and Slave Coasts. The forests here 
are only fringing forests between the Sea of Sand, the Sabara and 
the Salt Sea, or the Biglt of Benin, and are in dangor of being 
destroyed by the native, in his terribly destructive way of making 
his farm,—clearing a patch of bush, cultivating it for a season, then 
letting it go into a worthless jungle; and clearing another patch. 
Such disforested regions you will find round Acra and the 
Elmina Plain ; and in those regions of this disforested land most 
remote from the Forest it is almost impossible now for the native 
to make a plantation whose yield is sufficient for his needs, because 
the destruction of the forests diminishes the rainfa!l,—for example 
the rainfall at Acra is about forty-five inches per annum, and this 
ia not sufficient to support a Inxurious food-producing vegetation in 
a tropical district subjected to a long dry season and the intensely 
drying action of the wind from the Sahara, and if the destruction 
of the forests is allowed to go on at its present rate for a few more 

ears, wa ahall find onraelves facing famine in West Africa. The 

jouth- West Coast, which commences at Cameroon, is under different 
climatic conditions. Cameroons, with its volcanic island series of 
Fernando Po, San Thomé, and Principe, bas an infinitely richer 
soil and a heavy and evenly distributed rainfall ; below Cameroons 
you are in the region of double seasons, two wet and two dry, until 
you reach Congo ; and in this double-season region the growth of 
vegetation is so rapid that the native has to fight back the forest as 
a Dutchman fights the sea, and moreover the mass of the South- 
West Coast natives are not so much dependent on plantations as 
those of the West Const, for they are nomadic hunters, I see you 
notice the German efforts to improve the producing power of 
Cameroons, and I should like to add that the French Government 
in Congo Francaise are equally active, and among other things 
have encouraged the planting of the para-rubber tree, which foy- 
rishes exceedingly. 


9 


THE 
INDIAN FORESTER. 


Vol. XXIIL] March, 1897. [No. 3. 


Coppice with Standards in the Vosges. 
An Example, 


The October and November Numbers of the Revue des Hauz 
et Foréts contain articles on the aliove subject from the pen of 
M. Henri Watier, who has been making careful experiments on 
the cover of the standards, and who will be remembered as a keen 
forester and a good comiade by those whe were at Nancy some 
twenty yearsago, Although the oak and beech referred to do not 
exist in India, vhere are ather trees to which M, Watier’s ideas 
ant methods mav be applied, and L therefore reproduce the 
principal points of the artiales in question. 

Not only in the Lower Vosges, hut also over a great part of 
France, anil in ather countries, too, the conditions of forest supply 
ave changing. Formerly, ‘he standards produced a certain an ount 
of timber which was mo-tly used np locally, while the firewood 
was necessary in large quantities to maintain numbers of local 
factories, foundries. glass-works. &c, But the tendency of modern 
ecommerce haz been to extirgnish these small industries in favour 
of a few very large conerrns using conl, At the eume time, the 
improvement and incrense of sawmills, and the immense develop- 
ment of the railway network, muke it possible, and, indeed, neces 
sury, fo transport the forest produce to those places where the 
density of the population demands it. The result ia, that the 
importance of the standards has greatly increased, while that of the 
coppice has diminished. Why not. then, convert to the seedling 
résime ? The answer is, that in some cases it is impossible, or in- 
advisable, in others, the nece-sity for a more or tess difficult and 
doubtiul experiment. is not distinctly proven. In fact, the simp! 
city and. order of the coppica method are not to be lightly 
abandoned, especially as the trade appears still to preter mosierate 
sized goods to handle, in the case in point. The problem thus ts, 
how to preserve the adventages of the coppice method, while gero~ 
ducmg the gr atest possible number of standards. Several solu- 
tions have been proposed, mostly ba-ed on the cover of the 


M 
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standards, The “ bulivage normal” of M. Burel maybe selected 
as the type of these. It depeniis upon exact caleulations of the area 
atrictly necessary in order that the coppice may produce the num 
ber of likely stems required far the annnal reservation, neither 
more nor less. The method isa purely speculative one involv= 
ing numerous experiments on the cover and increment of the trees 
and endless calculations. M. Watier has marked one or two conpes 
according to this system. but the result remains to be seen, 

Navoraliy, the present discnssion only refers to forests on soil 
capable of producing a considerable amount of large timber, 

The forests in which M. Watier’s experiments were made are 
those of Aingeville, Bulgneville, Mandres-sur-Vair, Vanloncourt, 
and Paroy-Saint-Ouen, situals about 12 miles from Neutchatean, 
The principal work was done in the three first mentioned. which 
were choxen especially on account of the proportion of oak stan~ 
dards they contain. Aingeville is pure oak ;  Bulgneville hus 75 

er co osk with 26 per cent. beech, while Mandres has hait and 
apt 
: Aingeville—Coupe No. 4 is a forest of the plains, of 4 hec- 
tares 85 ares, containing coppice 29 and 30 yeurs old, growing on 
the Grypbma limestone. Its production is estimated at 15 stéres of 
billets and 700 faggots, or 40 cubic metres per heeture, The re- 
serve is consituted as follows :-— 


I. Glass, 868 | 222 Ouks 


2 Beech 
(34 por hectare) 156 Various 


310 Oaks of 0°88 girth 


Il. Class 814 1 Beech 
(72 per hectare) 2 Hornbeam 
1 Aspen 
90 Oaks of 1-25 girth 
III. Class 40 13 of 1-50 
(@ per hectare) 4 of 175 
3 of 200 


Exclusive of the T. Class, the yield amounts to— 
if Class 217 mc. 
Il. Class 10 me, 
The rererves abandoned contain— 
146 Onks and 8 Various, of 0°50 girth 
81 6 6 4 OTS 
6 oe oy 100 
29 4, » 1 Beech ,, 1:25 
9 ow oy 150 
Pn we 9 4 15 
Zi ro 200 
B44 15 Various 
The volume of which, bole ard crown, amounts to 280. m.e. 
of which 324 m.c, is oak, o1 53 m, ¢ per hectare, 


baz m,¢. or 75 m. c, per hectare. 
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The coupe thus contains just before the felling a total 


volume of — 
128 m.c. per hectare in Classes IT, and IIT. 
Boy mo Clase 
45 5» » — » Coppice 
178 


Builgneville—Oonpo No. 12, of 3,H, 59,4. aged 25 years, 
(that being the rotation here), situite on a lower lias sandstone 
plateau, an excellent forest soil, estimated at 13° stéres of billetd 
and 60) faggota, ar 40 me. per hectare, The constitution of 
the reserve need not ha given here, [tis given in tabular form 
lower down, were, however, the “various” are classed as onka, 
for the reasons there stated The details above given for Ainge- 
ville will suffice for those who may attempt similar work in thid 
country. 

The volume of the reserve is :— 

IL Class, Oak and Ash 128 moe. 
\ 156 m6 


Beech and Various 33 me. 
IL Class, Ouk and Ash = 213 m. 


TE 98 mis as 
Beech 62 mo J 


, . 431 niyo. 
or 77 m, ¢. per hectare. ; 
The trees abandoned comprise 196 oak and ash, 69 beck, 
and 15 various. These 240 trees yield— 
Onk and Ash 253 m. a. 


351 m. c. or 6% m, c, per 


Beech and Various 98 m. «. hectara, 


The coupe thus contains, j 
140 mo. in Cha 

40 m. c, in Coppice 

5 m. ¢. in Claas I, 


185 wm. c. 
Mandses.—Coupo No, 10, same situation and soil, 5, 7, 94, 
A, aged 85 and! B6 years, estimated to produce 10 aldres of billets, 
anil 600 laggots, or'37 m.¢ per hectare. The reserve comprises 
oak, beech. andiothers, I Cli-a 585, 1] Class 872, IIL Class 95, 
with a volume, excluding clise I, of 589 m. cor 99 m. c. per 
heetare, Phe trees abandoned are 492, with a volume of 667 m. é. 
or 1069 m, ¢. per hectare 
The coupe thus contains, just priot to the félling— 
208 m. ¢. per hectare in Classes LI and TIT 
87 in Coppice 
5 in Claas I. 


250 m. Co 
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The cover of the Standards —Tt was tanght by Messrs, Lorenz 
and Parade, that on good soils, just before the felling, the stan- 
dards ought never to cover more than one-third of the surface. The 
propricty of this principle has been contested, by Messrs Puron 
and Bartet among others. ‘The three selected conpes abovemen- 
tioned, heing on good soil, it becomes interesting to see what is the 
cover of the reserves in them. By cover is meant the area of the 
horizontal projection of the crown, [n practics, this is tuken as 
the area of the circle described round the moan diameter of the 
horizontal projection. This maan diameter is foun! with sufficient 
exactitale by taking two diameters at right anglas ta ans another. 
Accordingly M, Watier measured thesn two diameters for eac! 
tree in the three coupes referred to, which may be called “eae 

toitahle coupes.” But, rightly suspecting important diff-rences, 
te was induced to make sinilur measurements in the preceding 
ones which had been felled over and contained a two-vear old 
regrowth, ‘These coupes muy ba called ‘weploited ooupes.” ‘The 
treas were classed by species and size as follows: in the ewploita~ 
ble coupe, a mean girth was foun | for the trees of Class EL (or of 
two rotations) ; the reserves of Class [LT and apwards were divided 
into groups at intervals of (25 beginning with a gieth of 125 
and the abandoned trees inta groups at intervas of 0 25 beginning 
at 0°50. The reason for separating the trees abandoned from 
those reserved is, that it isa rule, in marking a coupe, that when- 
ever there is a choice betwenn two trees of the sane size, the one 
with the better developed crown is reserved und the other aban- 
doned. [n ths ewolaitad co we tha traes wore livided into groups 
at intareals of 0-25, bexinning at 0°50 girth, The numer of trees 
measured was 1,412 onks, 208 beech, un 40 varions. Thexe last, 
being so few, have been clu-sed us oaks without introducing any 
appreciable error, . 
Tho following are the results of measurement in the exploi- 
tabla coupes :— 


AINGEVILLE. 
rd 
Diameter Cover [Cover off 
DP [Cover | Cover | of the Jthe tress, Total 
Classen and number. | of tho | S14 | lt, | rees re-| aban: | Cover, 
crown, | 4 wet. | served. | doned, 
Metri Ares, | Ares. | Aren, 
14 Onks Clase ID 36 10 | Birl4y 
eo n of 1°25 60 28) 6-60] 
10 63 | 33) 429}) 4547 
175 30 | 64| 236)|or 10% 
2-00 v2 | 66) 195) 7878 
0:50 20 ${ 462) t] or 18% 
Bono 075 30 7 al 
G8, ic ae 100 at 13] 88+ | 
80 oy on 1:25 SL | 2} 600f) .. | 8381) 
Pon 150 a4 | 32 Al or 84 | 
Ooi om 175 73 | 42| 378 
as 2-00 g4 | 55) 1107 J 
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It wonld take up too much space to give the detailed figures for 
Bulgneville and Mandros; suffice it to say that in the former. the 
reserves cover 80°82 ares, or 14%, the trees abandoned cover 54°47 
ares, or 10%, and the total cover is 1 hect. 35°29 ares, In Man- 
dres, tha reserves cover 1 bart. 29°58 aras, or 22% the trees aban- 
doned cover 1 heet. 06°2+ ares, or 23%. and the total is 2 hect. 
64 82 ares, ulways exclusive of the 1st class, or trees of the age of 
the coppice. Thus, the 128 m.c. of Aingeville cover 18 ares, the 
140 m.. of Bulgnaviile c. ver 24 ares, and the 208 m. «. of Mane 
dres cover 45 ares, The disvroportion hetween the volumes and 
the areas is due to the composition ; at Aingeville there isa large 
number of smali oaks buf smothered in the coppice, while at 
Manires there are more larze trees, including beech, which have 
the mastery over the coppice, ‘The point is this, that the maxi- 
mum cover found was 45 ures for 20% m.¢., whereas M. Bartet, 
in his investigations, found that volumes of 80 to 90 m. 2 cover- 
ed 61 to 63 ares. Tho diserapaney requires explanation, and can 
only bo due to the fact that M. Bartet must have measured his 
cover in exploited conpes, instead of in exploitable ones, Lt thus 
becomes of interest to see what would be the cover of the reserves, 
had it been measureil after, instead of before the felling. This is 
shown in the following tablo : 


AINGEVILLE, 
a es 
| 
ee i 
Classen and; DAB] Cover | | cover of Gover of 
number. of the per Class, | the trees | te ie eae 
Crown, reserved, ‘ed ~ 
tres, fag m | he, he | he a 
814 Oaks II Clasa| 74 {83 | rsz'02 a ae 
20 Oaks of 1:25. 90 64 12 80 4 
150 103 83} 10-79 | § 188-52 
BTS 115) 104 416 |} °F 88% 
2 200 126; 195 375 
184 Treea of 050 46 7] 85 8 2-8°65 
» (016 85 a3} 8871 or 65% 
@ } 100 $3 54 36-72 180-14 
Yr es) 90 ot 1920 13-01") 
9 i 150 103 83 747 a 
9 1% ed 104 9 38 frat) 
2 3 200 126 U5 250 or 27% 


_——— 


Balgneville and Mandros are similarly treated. In tho former, 
the figures work out us follows: cover of the raserves, 1 heck, 
7287 ares or 31% cover of tho trees abandoned, 1 bect. 18-96 


* Tho sss units of cover having been applied alike to the resorved and to 
the trees aban Lond, @ deduction of [0 per gaat. is made from tho latter, a4 wag 
done by M. Bartet, : 
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ares,or 21%, total 2 hect. 91°83, or 52%. In Mandres, the 
cover of the reserves works out to 2 hect. 06-08, or 34 per cent., 
the cover of the trees abandoned to 1 hect. 91°22, or 32+per cent. 
total 3 hect, 91-30, or 66 per cent. r 
‘The results thus differ widely for trées of the same girth; 
according as their cover is measured just before or soon after & 
felling. ‘Thus, per hectare;— j 
At Aingeville, 18 ares before, 65 ares after the felling 
Bulgneville, 24, 52 yy ” 
Mandres, 45 a 66 yoy » 
from which it may be concluded— 
I. That the cover of standards varies widely according. as it 
is measured hefore or after a felling; 
IL. That there is « great expansion of the crowns immediate= 
ly after a felling ;* 

UL That this expansion is uch greater in a young crop than 
in an old one; 

IV. That in the exploitable coups tho dictum of Mesaras 
Lorenz and Parade is not far out, and they themselves 
laid it down as an approximation only. 

The Coppice Rotation.—When the circumstances, soil, &, 
ermit, tho rotation should always be a long one, 30 years on mare: 
joubtless, a short rotation isolates the standards more often, 
and they take on a sudden increment each time, but the benefit 
of this is neutralised by the injury to the coppice, and by other 
disadvantages. Until the age of 18 years the coppice furnishes 
little more than brushwood, of little value, while after this age the 
brishwood begins to turn into billets, having a much higher 
market-value, Evidently, at 20 years old, the proportion of bil- 
lets will be very considerable, and in the Vosges, the value of bile 
lets is about double that of brushwood per mc Asan instance 
may be cited the coupes of Vrécourt in 1891-94, which sold for 
1,600-2,600 fr. per hectare, while the 20-year old coupes’ of the 
locality brought in less than half. With'a rotation of 30 years, 
the first class stems reserved for the first time are strong enough to 
resist atmospheric influences, which is absolutely necessary if an 
intensive culture is aimed at. Short rotations frequently provide a 
pitiable spectacle of young stems unable to bear the weight of 
their own crowns. A long rotation alone ean frrnish boles. lon: 
enough for all uses, many otherwise fine logs selling for a sma 
price because of their shortness. The coppice also suffers less from 
the cover to the standards under a Jong rotation than under a short 
one, since a crown of given area does far less harm when it is 
high up than when it is low down. 
The increment of the standurds —In 1886-87, with a view to 
dirtying out thé “balivage normal” of M. Burel, M. Watier took 
the trouble to measure the size, the height, and the cover, of sotie 


* This, with ite accompanying increase in volume, ia afact having.a oertals 
Yopring on the “ Thinnings ” controversy,—vide Nov. No, pp. 439-6, os 
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4000 standards. He duly carried ont the Burelian ideas, end 
thogh this fact has no particular interest for us at present, there 
jare some correlative results that may be af service, : 

Coupe No. 7, Canton de tang. Forest of Paroy, cut in 1865, 
had boen Inst cut in 1839. It was now found to contain 748 mat 
in the standards of Class Il and over. Allowing for losses 1 +4 
accident, to the extent of 25% in the 1st Class. aud 67 in the 1 nd 
Class, it was shown as the result of M. Watier’s measurements, 
that the reservation of 1889 had been as follows :— 


21 Onks, Ago 25 Yrs. Girth 030 Hight 4m. 


221 Beech, 2 4,» 080 » 45, f Volumem a” Isl 
84 Hornbeam 25 4, » 030 4 44 

140 Onk 50 ” » 063 4, 6 m, Vol, 140 m. «, 

60. B 4 » OF 4 By 422 962. 
ae 0 oy 1d Ty 18 xia} =H 
orn 125, os 188, 8, yy 298 

97 Beech BQ yn O78 Ba BAD 

eo» Ho ow VAT on Ba BT 


The figures 1:9 and 2-1 are factors or coefficionts ; 1-9 applied 
to-ouk or hornbeam boles gives the volume of the whole tree ; 2° 
applies to beech in the particular locality, 

The avove table shows that in 27 years, 248 m. ¢. or 66 m, 
¢. per heat. became 743 m.¢. or 200m. c. per heck For every 
m.c. reserved in 1889, 3 m. ¢. wore fonnd in 1886. 

The annual incremunt of the standards therefore is — 5 

ty 

Coupe No. 7, Canton de la Rappa, Forest of Vand 
similurly lreated.” ‘The loss by accitent was pat eat. “it 
Chass stems, and 3 % for 2nd class, the reserves generally being less 
umerons than at Parey, and so much the less likely to get damaged 
in the fellings Here it wus found that 185 m. c. per hect, reserved 
in 1838, became in 28 years 428 m. ¢. or 99 m. e. per heot., Lim. co. 
hecoming 2°6m. 6., the mean annual increment therefers was oe 
m= 2-2 m. ¢. por hectare. 

Coupe No. 8 of the Communal Forest of Velaine-sous-Amance 
is referred to by M. Broilliurd in his Audéneyement, Here, 56°8 
m.¢. and 56 steres of branchwood in 25 years became 185°2 m. 
¢, of stems and 182 steres of branchwood. Here,in 25 years 1m, 
¢, becomes 2.4 mc. in 30 years it would become 27 mc, 

From tho above facts it may be concluded that in 80 years, on 
good soil, the reserves triple their volume, perhaps a little less if 
they are pare'y ouk. For some years past, the older classes have 
been numbered and belied. The extension of the practice to the 
2nd, Class trees of all species would supply most valuable 
data by the end of the rotation. In some parts of India the prac- 
tice exists of numbering the whole of the standards, which actnal- 

ly does prevent thefts thitly efficiently for a year or two, but the 
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full benefit of the work is lost bocause the staff is too weak to ever 
verify tho standards remaining in any coupes older than the recent 
ones, and as a matter of fact, not only do the numbers disappear, 
but the trees themselves do the samo. 

Mazimum volume of the resrrve.—In the five coupes alread 
mentioned, the volume of the standards was, at the time of fell- 


ing :— 
* Aingeville 126 m.¢. per hect. fora rotation of 30 years. 
Bulgneville 140 oe oo aoe 25 gy 
Mandres 208 ne a 
Parey 200 : - 
Vaudonconrt 100 ne aie BB: 5, 


In coupes like Aingeville, Rulgneville and Vandoneonrt, it is 
evident that the standards might well be more numerous ; in the 
other two, the area left for the coppice seems reduced to its 
minimum. In No. 9 of the reserve quarter of the forest of Saint- 
Quen, the coppice is aged 25 to 31 years, in oak and beech. The 
area being 10 hect. 21 ares, the standards amount to 853 m.c., 
the abandoned trees to 1464 m. ¢., total, 230 m ¢., per hectare, 
This coupe is bastard high forest, one hulf of the area being with- 
ont coppice. Hence it is apparent that 230 m.¢. per hect is too 
much, while 200 m. ¢. per hect, leaves enough cuppice to furnish 
the requisite Ist Class stems for reservation, ‘Tlus, the con- 
dition to aim ut in marking is, to have 20) m. ¢. per hectare, 
covering about 40 ares, in the coupe when exploitable. To obtain 
this stack it will be necessary to reserve G5 to 70 m. c. por 
hectare, if the forest is‘oak and beech, 75 to 80 m «. if it is pure 
oak, Once the reserves are thus constituted, the felling will be 120 
to 185 m. ¢ overy 80 years, while the mean annval increment will 
be 4 to 4:5 m. ec. 

Proportionate numbers of standards. Wastage.—Kvery stem 
reserved does not become a matnre tree any more than every 
child becomes a man, ‘There are always some that perish by nature 
or accident. It is therefore nocessary to know what allowance 
must be made for this waste in each class. Though small in the 
older classes, it is considerable in the youngest. Hence, in order 
to make sure of the 70 or SO m.e, per heetare required to develop 
into 200 m. cit is necessary to reserve a certuin proportion in 
excess, to allow for disappenrances accidental or designed, What 
is this proportion ? It varies for each class of each species and 
must be determined on the spot. There is thus a coefficient of surpi- 
val, namely, the proportion which the trees that reach maturity 
bear to the number originally reserved Tf we have to reserve 100 
trees of one class in order to obiain 89 trees of the next higher 
class, the co-efficient is -8. M. Watier found that the eo-efficient for 
first reservations varied from $0 to 75, according to the local 
chances of breakage or death, while that of the older classes went 
down as low as 40 on account of the inclusion of short-lived 
species exploitable at 60 years. He recommends therefore that 
the necessary 75 to 80 m. ec. for oak and 65 to 70m, ¢, for beech and 
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oak should be reserved in due proportion among the superior 
classes, with ahoat 100 young stems additional at each felling. 
The co-efficients of survival for standards may be applied as 
follows :— 
100 I Class reserves give 100 x 0'8= 80 trees 30 years old 
80 I Class, = BUX06S4B 4 90° yy 
40 lL Class, 48x07 =36 120 yn 
361V Glass 86 x0°652=23,, 10, 


The volume of these might be :— 
23 Trees of 2-09 m. girth, at 46 mc. = 106 mec, 


86 150 yn 23 4, = 8 - 

48, 100, 09 me 48 

80, 000, | BR yy ae 16 
248 


But this is too much, as the maximum has been already put 
at 100 m.c. The above figures must therefore be reduced in the 
proportion of 248 to 200, or four-fifths. Thus, making 80 first 
reserves, we shall get— 

19 trees of 2:00 Girth, at 46 m, ¢. == 87 me 
23 150 4 4 2B OTC, 
as, =, 100, » O02 4 =48 ,, 
6, 5050, 409 4 1B |, 


Of this number, the felling would include :— 


19 trees at 4:6 mc, =87 m. «. 
29-19-10 , , 23 4, =238 , 


38—-299= 9 , , 09 | = BY 
65—85—=27 , 4, O02 5 mS 
138 


And the reservation would include :— 


19 trees at 2:3 m,¢,—=44 mo. 
2, » 08 4, = ,, 


a. 4 OD, BO, 
80 stems ow on 
78 


Measurement of the cover.—Tho division of the standards into 
size classes, and the measurement of their girth at breast height, 
have already been explained, The measurement of the cover is 
done as follows. Two guards are provided with a staff each and a 
tape, One guard places his staff directly under one edge of the 
crown, and holds the end of the tape touching it. ‘Ihe other 
guard goes to the other side of the crown, and takes the reading 


Wy 
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up to his own staff similarly placed. They then repeat the opera- 
tion at right angles. The officer carries a plumb line, and sees 
that the positions are correct, It is best to employ six men, four 
to measure tho two diameters of the crown, one to take girths, 
and one to keep the register, 

Relation between diameters of erown and. stem.—Let the dia- 
meter of the crown bo reproseated in the exploitable coupe by D 
and in the exploited coupe by 1, the diameter of che stem being d, 
The results are shown in the following tables. 

Table I—Cover of owk in the exploitable coupe. 


Aingeville,: Bulgneville, Mandres, 
gs 
gee]. : ‘ Rewarrs, 
b°2| aig | s g gle gs 
#5) go2/s gaklé ga38 
a 9's A 3 a8 
Bos 3 4 
0-20 a5 | 125 27 13:5; All mengure- 
0-25 ga | 132 Be 12g | ments are in 
030 30) 10 41 137} 
035 4a | ist 48 laa! 
0-40 53] 189 55 WaT 
0-45 60 | 184 63 140 
0°50 a7 | 4 7 142 served and of 
0-55 74 | 1s 70 143 those abundon- 
0:60 BL | 136 86 143° ed 
065 86 | 134 90 133d is taken ab 
070 92 131 95 13-4 branat high, 
075 ge | 128 99 132, The above re- 
0-80 100 | 125 | 108 13-1 , marks apply to 
0-85 105 | 124 all the tables, 
090 Abe | Lz 
0-95 120 | 125 
1:00 127 | 127 


Table 1I—Cover of oak in the exploited conse. 
—— 


Aingeville, Bulgneville, Mandres 
Diameter. 
hs Diameter | Relation | Diameter | Relation | Diameter | Relation 
af bole. D D D D Db D 

of crown. |p — | of erown, | “D7 | of erown |— 
0-20 53 26:5 oe 260 49 25 
025 65 260 56 224 54 216 
0:30 78 25°38 66 22-0 61 20:3 
085 85 243 75 217 68 1945 
0-40 80 22-2 82 205 TS 187 
045, a5 Qn. 90 200 84 18 6: 
0°50 10°38 206 99 198 o4 iss - 
055 110 20-0 11g 26 106 193, 
060 ny 198 132 20 3 18-8" 
0-85 124 191 14 206 127 | 195 
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Table I11—Relation hetween the diameters of the crowns of oaks 


in che exploitable and exploited coupes, 


po 
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Table IV—Cowm of Beech in the exploitable Coupe. 


Mandres. 


Relation 


Diameter 


Pp PMOORrORSOH 


ae 


Brlgneville, 


Relation 


Do 


of Crown. 


Diameter d| Diameter 


of bole. 
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Table V—Cover of Beech in the exploited Coupe. 


Bulgneviile. Mandres, 
Diameter d| Diameter | Diameter | Diameter | Relation 
of bole, D D D “‘D_ 
of Crown. TT of Crown. d 
0-20 58 29°0 
O25 80 82-0 66 264 
0°30 85 28-3 73 248 
0:85 92 26:3 81 232 
0:40 103 25:7 90 225 
O45 11-0 244 99 22:0 
0-50 114 2238 107 214 
O55 120 218 AMT 213 
0°60 125 208 12:3 205 


Table VI-—Relat ion between the diameters of the Crowns of 
Beech in the exploitable and exploited Coupes. 


Bulgnorille, Mandres, 


meter d 
Diameter! Diameter | Diameter | Relation | Diameter | Diameter 
Dot crown |D of erownl — D ‘af crawn | D af erawnl 

in Coupe |in Coupe | —g— | in Coupe | in Coupe |— 
exploited. jexploitable exploited. expluitable,| @ 


Relation 


| 
| 
| 


0-20 46 1s 
025 80 58 12 
0:30 85 64 i 
0:35 2 72 Le 
0-40 103 78 12 
O45 110 85 i 
0-50 le a1 12 
O05 120 102 11 
0-60 125 10-9 V1 


From the above tables certain conclusions may be drawn. It 
has been already stated that the cover of the tree abandoned to 
felling is, or should be, smaller than thut of the tree reserved. 
Table I shows that for onk and light-demanding species the rela~ 
tion .D-in the exploitable coupe is fairly constant, increasing slight 
ly with the diameter of the tree up to 0-55 m. and then again jde- 
creasing. 
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Table II shows that in the exploited coupe the relation 2 di. 


minishes as the diameter of the trees increases, but it remains 
always greater than the corresponding relation B in the exploit- 


ble coups. . 
ms Table LLL shows that the relation P betweon the diameters of 


crown of tree of the same size in the exploitable and exploited 
coupes, varios inversely with the size of the trees. It is always 
greater than unity, and varies from 1-8 for old trees to 2 for young 
ones. 

Immediately after the felling, the oak crowns, no longer con- 
fined in the coppice, suidenly spread out, For trees of 0-20 
diametar of stem, the diameters of the crowns aro as 2 to 1, and 
the areas as 4 to 1. Hence the necessity of distinguishing clearly 
between measurements taken in an exploitable, as against an exploit- 
ed, coupe. Any confusion on this point must lend to grave error, 
There is, of course, a direct causal relation between the expansion 
of the crown and the increment of the stem, but it is not necessary 
to assume that the increase of crown carries a corresponding 
increase of leaf surface, Indeed, this is not proved, but whether it 
be so or not, the leaves, even without any increased surface, obtain 
a uch greater share of light and heat, which translates itself in- 
to increased activity and corresponding increase of wood manufac. 
ture, The relation D shows how mucha light-demanding spe- 
cies suffers, not only from the surrounding eoppice, but from th® 
reserves of other species, notably those with heavy cover. 

Therefore attention must be paid to the due spacing of the 
former, and if the fellings are preceded by tbinnings, advantage 
should be taken of the opportunity to free a sufficient number of 
promising stems for the future standards, 

Tho remaining three tables refer to beech, a shade-bearing 
species. Table 1V shows thai in the exploitable coupe the rele~ 
tion D varies inversely with the size of the trees, but it is always 


greater than the corresponding relation for oak, It follows that for 
trees of the same size, the beech has always a larger crown than 
the oak. This is natural, since the beech refuses to let itself be 
oppressed by the coppice. Tables Vand VI togethor show that 
in the exploited coupe the relation -B again varies inversely with 
the size of the trees. For tress of tho samo size, it is always 
greater than the corresponding relation 2 in the oxploitable coupe. 


Tho samo two tables show that the relation P_ between the die 


meters of crowns of trees of the same sized trunk in the exploit- 
able and exploited coupes, varies inversely with the size of the 
trees. [t is always less than the corresponding relation for onk. 
Thus, like the oak, the beech puts on a rapid incrense after @ fell- 
ing, but to a less degree than the oak, becauce it was in less need 
of release. Age for age, the beech is always larger than the oak, 
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one reason being that it does not suffer its neighbours to endtoach. 
Tho owk does, and for this reason it is found nocessary to spectully 
freo periodically certain historic oaks in the forest of Saint-Ouen- 
les-Paroy, It may be of interest to mention these oaks: they are 
the Chene des Partisans. 740 yirth ; the Chene Henri, 5°20 girth 5 
the Chene Charles X, 5-25 girth, and tho Chene de la Republique, 
30 girth ; not a bad stow for one forest. | In marking a coupe, 
this expansion of the crown must be borne in mind, and the spac 
ing carefully attended to, or it muy happen that trees which seemed 
far enough apart may close up their crowns and crush out the cop- 
pice in patches. 

Variation of cover during a coppice rotation.—In the exploit- 
Ieole coupe the dinmeter of ovk crowns is 13 to 15 times Ulu of the 
stem, in the exploited conpe it is 10 to 25 times. The annual 
increase of stem diameter is 6 to 7 millimetres, or about a fourth 
ofan inch. Applying these figures in the exploited coupe. where 
mensnrements are easy, we may form an idea what the cover will 
‘be like by the next felling. “For instanee, a stem of 0-80 diame- 
ter in the exploited coupe will have a crown of 0°40 hy 25-3=7°6 


+m. Just before the next felling, the stem will be 0°48, and the 


erown 0°48 x 18 3=6°4 m. An oak of 0:50 in the exploited coupe 
has a crown of 0°50 X 20°6= 10:3. Just before the nexe felling 
the stem will be 0°64, and the crown 0-68 by 142=7m It 


~ appears strange that the crown of the same tree should be Less in the 


.-fact that in the exploitable coupe all the e 


exploitable coupe than it was when the coppice was two or three 
years old, but such is the case. and if we add the cover of a hun- 
dred or so young stems per hoctare, reserved but not counted in 
the exploited coupe, which have now aequired a dinmetor of about 
0°25, we reach the curious resalt that in che exploitable coupe of 
oak, the cover of the reserves is approximately what it was when 
the coppice was two or three years old. ‘This is explained by the 
sting standards are 
measured, whether Hourishing or in process of suppression, whilst 
in the exploited coupe all the latter have been cut out, leaving none 
but fine trees. For mixed oak and beech, the cover over coppice 
of two or three years old is about four-fifths of what it will 


"be when the coupa is exploitnile In this case, equality only occurs 


- when the coppice is 5 to 7 years old. From the above it may be de- 
duced that in the course of a coppice rotation the cover uf the stand+ 
ards passes throngha maximum, the process being somewhat as fol- 
ows. Previous to the felling, all the standard oaks are crowded by 
the coppice, under the influence of which the branches are pressed 
closer to the trunk, some of the trees even becoming snppressed. 
‘At-the felling the coppies di-uppears, and with it the suppressed 
trees. The finer trees only remain, anid these are suildeny isolat- 
ad. The branches, now at liberty, in their search for heat and 


© Tight, and partly through their unsupported weight, extend them- 


selves moro horizontally, the anyle of insertion increases and the 
grown tends to become more globular. The expansion, sudden'at 
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first, becomes gradually slower, and for 6,8, or 10 years, #0 long 
as the tress are isolated, the cover increases. About the tenth 
yeur, tha conpiva, having grown np, begins to fora the branches 
closer to the trunk, so that, from this time on, the cover diminishes 
till the end of the rotation, By the time the felling arrives, @ 
certain number of the trees, no longer promising as reserves, come 
under the axe. In the ease of a conversion, the mixed coppice of 
beech, hornbeam, &., being kept standing to the age of 50, 60, ot 
more years, would tend to suppress all the oaks, so that in order to 
presorve these nz scedboarers, repeated thinnings are necessary. 
The ward “cover” is capable of two meanings In the pre+ 
sent case, ib means the area directly helow the crown. But in a 
physiological sensa, this deGnition'no longer fits. Other factora, 
such as the heitht of the crown, the density of the shada it gives, 
&c., enter into the question This faet is renlered snfficiantl 
obvious by a comnarison of she undergrowth found below » high 
crown with thin shade, and ihe absences of any under a low crown 
with dense shade, both bei f the same area, ‘Two termiare re~ 
qnired, one to inslicate the arca, and the other tho degree of nocuity. 
The latter would have to take the form of a co-efficient deduced 
from several elements. Indian foresters have unfortuna ely little time 
for experiments, but there i: a wile feld awaiting investigation 
and the above is an indication of one opening alone out of many, 


F. Greanow. 


IV.-REVIEWS. 


Schlich’s Manual of Forestry, Vol. V. ‘ Utilization ' 
by W. R. Fisher. 


Last year we reviewed Mr. Fisher's admirable work, or rather 
translation, on Forest Protection, and we are now called upon to do 
the same for the bulky but most valuable and interesting work 
before us, on ‘ Forest Utilization.” In a country like India, where 
Forest officers have to cieal with huge forest areas, circumstances 
generally prevent too elaborate and detailed systems of forestry 
being adopted, and the demand, in the ese of timber, chiefly falls 
upon a few special kinds, so that ‘ Utilization’ becomes almost of 
more importance than cylviculture and tho energies of the staff 
have at the oviset to be directed more to the supply of the country, 
the devolopment of the trade and tho best means of bringing lo 
notice the various forest products of value, than to detailed measures 
for reproduction. It is not, therefore, to be wondered at, that in 
India wo have hitherto been obliged by circumstances to pay much 
attention to the subject of ' Utilization’ and that the systems 
adopted for the extraction of forest products will bear comparison 
with those in force in any other part of the world. The arrange- 
ments for the cutting, logging, conversion and extraction of timber 
from the teak forests of Burma and from the deodar forests of the 
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North-West Himalaya havegiven the greatest credit to Indian For- 
est officers, while their work in the supply and development of the 
trade in such produce as sandalwood, redwood ,india-rubber, myra- 
bolams, rope-grasses, turpentine and resin, tanning barks and dyes, 
as been of the greatest importance, an importance the more worthy 
ef note, perhaps, as the work has been so quietly and modeatly 
done, There is, no doubt, still an enormously wide field in the 
Indian forests for development of trade and the more complete 
utilization of resources, and to help us in working to this end such 
books as that which Mr. Fisher bas now given us will be of the 
greatest Hssistance, We have already in India a manual on the 
subject, embodying the course taught at the Forest School of Dehra 
Dan, namely The Utilization of Forests’ by Mr, E. EB Fernandez, 
an excellent work, bui one which, of course, being applicable only 
to India, is, as Mr, Fisher says (p. vi) “less compretensiye ” than 
the volume now under review. 

It must not be supposed that Mr. Fisher claims for his book an 
originality to which it really is not entitled ; for, as the title page 
tells us, it is ‘an English translation of “Die Forstbenutzung ” 
by Dr. Karl Gayer, Privy Conncilior of Bavaria and Professor of 
Forestry at the University of Munich.’ To some of us, “ Gayer’s 
Forstbenutzung ” has long been a regular companion, but to those 
who know little or no German, and to those who, well as they may 
understand German, yet prefer to read English, Mr. Fisher’s ‘wai 
will be most acceptable, and especially as additions of importance have 
been made from the ‘ Technoloyie Forestitre’ of M. L, Boppe of 
the French National Forest School at Nancy ; and notes of great 
value have been given from time to time from the Indian experi- 
ences of the translator and his (riends in our Indian service. It is 
only right for ns to mention, further, that the work has necessitated 
the laying out of a considerable amoant of mone, so that it may be 
hoped that Indian Forest officers will support andl assist Mr. Fisher 
and Dr, Sclilich by helping them to dispose of their stock on hand. 

The Introduction to Mr. Fisher’s work thus defines ‘ Forest 
Utilization — “a systematic arrangement of the most appropriate 
‘methods of harvesting, converting and profitably disposing of 
“forest produce, in accordance with the result of experience and 
‘atndy”; and the work itself is divided under three heads or 
Paris, viz: 

¥. Harvesting, conversion and disposal of forest producs ; 

Il, Harvesting and disposal of minor forest produce ; 

Ill, Auxiliary industries despending on forestry, 

Tn Part I the Rest subject discussed is that of the ‘Technical 
properties and qualities of wood’ (Chapter 1), We are told how 
wood consists of three kinds of elementary organs, viz: ‘wood cells, 
“wood vessels’ and ‘wood fibres,’ which do not, however, all occur 
always at once in the same species ; and how, in addition, may also be 
found resin cells’ and ‘medullary rays,’ the relative vatues of woods 
depending largely on the urrangement and distribution of these 
organs, Sunder t ia subject comes @ discussion on the classification 
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of timhers according to the relative dttionnt of heartwood and 
sapwood given by he tree sand here Mr. Fisher brings out his 
own classification of timbers into— 

(a) Heartwood trees, i. e., treos which possess a trae heartwood. 

@) Broad zones of sapwood—onk, elm, walnut, Scot's 
pine, ete, 

Gi) Narrow zonrs of sapwood—sweet-chestnut, miulberry, 
larch, ete. 

(8) Trees with incomplete heartwood, z.¢. where there is no 
distinction in colour, bat where the heartwood no longer 
takes any shure in the vital processes—spruce, silver- 
fir, beech. 

(ec) Sapwood trees, i, ¢., trees with no clear distinction between 
the heartwood and sapwood—ash, hornbeam, maple, 
alder &c. 

This classification is new to us, but we think that in practice 
it cannot always be easy to distinguish between the woods of the 
last two classes. 

In discussing the ‘specific gravity ° of woods, Mr. Fisher has 
given as the admirable pistes taken from Mons, Boppe’s ‘ Techno- 
logie* which shew the Jifferent types of oak and spruce wood 
according to speed and regularity of growth to illustrate his 
discussion of relative density, In classifying woods according to 
specific gravity he adopts tho following seale :— 

Very heavy woods 0°75 and upwards, ¢, g., yew, ash, pedun~ 

culate oak, 

Heavy woods 0°70 to 0-75, ¢. g., sessile oak, hornbeam, beech. 

Moderstely heavy woods 0:55 to 0°70, ¢.g., elm, maple, birch, 

jarch, 

Tight woods 0-58 and less, ¢. 9, alder, pine, spruce, poplar. 

In India we do not uaually talk of ‘specific gravity,’ but of the 
‘average weight per cubic foot,’ so that the classes ubove referred to 
would be abont: 47 Ibs. and over, 44 to 47 Ibs. 84 to 44 Ibs, and 
84lbs, and under. In In:lia, of courge, most of our chief woods 
would be ‘very heavy,’ and indeed we should require a still higher 
degree of comparison to bring in these woods which are heavier 
than water and may even run up to 92 Ibs. (sp.g. 1:81) in the caso 
of Hardwickia and 76 Ibs. (sp. g. 1:21) in that of Mesua, 

The question of * hardness’ is then discussed and the fact is 
Peintad out—~a fact which was ascertained from Prof, Gayer’s own 
experiments—that soms of the softer woods like the lime, willow and 
poplar shew greater resistance to the saw when freshly felled than 
the Scot's pine, larch and even the oak. Under the heading of 
‘pliability® comes the question of the elasticity and flexbility of 
woods, and then our author proceeds to the discussion of transverse 
strength, a subject which is rather briefly treated, we suppose 
beeanse itis aupposed to belong more properly to’ the domain 
of Forest Engineering. 
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‘Defects and Unsoundness’ are fully treated, with excellent 
illustrations, among which fig. 11 may be recommended as an ex- 
cellent picture of the results of the enclosure in the wood of a dry 
branch and fig, 12 us one of the results to be obtained by pruning 

* such branches in good time. 

Chapter 2 discusses the ‘Industrial uses of Wood’ in three 
subdivisions —(i) timber, (ii) firewood and (iii) woods arranged ac- 
cording to their uses. Under the first of these comes the deserip- 
tion of the various methods of conversion according to the class of 
material which is required. We are shewn how saw-cuts should be 
maie so ag pruduce the largest amount of radial section wood, such 
wood shewing a better silver-grain and standing friction better ; 
how timber may be split for use in palings, casks, ete.; what are the 
characters required for timber used in buitding and construction ; 
what are the descriptions and the shapes of pieces in use for paving 
blocks, mine-props, railway sleepers, ete.; und then the pieces used 
in ship-building are enumerated and described. In regard to the 
latter industry, our author explains how wood has come to be so 
largely replaced by iron of late years in shipbuilding work, but 
that tl ere is still a very large amount of wood required for smaller 
vessels and for fresh-water barges. We note that he does not 
mention the very extensive use of teakwood as a backing to the 
jron-plates of men-of-war. Under ‘ Miscellaneous use ’ come wheel- 
wright work, the building of railway carriages and trucks, cooper- 
age, roof-shingles, wood wool, now so largely used as a packing 
material, matches, pencils and musicial instruments, while by no 
means the least of the many industries mentioned is that of wood- 
pulp, the demand for which bids fair to become enormous in a fow 
years and capable of requiring the careful afforestation of almost 
every spare acre of otherwise waste land, Mr. Fisher tells us that 
in the years 1892-1894 inclusive, no less than 200,000 acres of 
forest ‘were denuded in North America to satisfy the demands of 
210 paper factories ; and that in 1892 there were in Germany 600 
factories, consuming 35.000,000 stacked eubie feet of wood in the 
production of 200.060 tons of wood-pulp, but he adds that there is 
pow an excess of production over demand. That such is the case is 
very probable, because of late in Europe the demand for fuel wood has 
much decreased, 0 that owners are likely to try and recoup them- 
selves by selling their material for paper pulp, but as the consump- 
tion of paper increases yearly, the demand for paper material must 
also increase, and it would seem doubtful if, on the whole, existing 
forest areas will, after a few years, be capable of meeting it. 
Under ‘ Firewood? we are given but a very short chapter, cbiey 
because such subjecis as the manufacture of charcoal ure treated 
further on ; and then comes a useful table of the chief European 
and exotic woods arranged according to their uses. We should 
have liked to see the list of exotic woods much extended, for there 
are a large numbor of kinds known only by trade names, whose 
identification would be of great interest. A few days ago, for 
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instance, we come across a furniture wood of great Heanty, * pare 
tridge wood,’ but we have vory little notion what it ia and ‘where 
it comes from. It is notin Mr. Fisher’s list, and the information 
given by Holzappfel is rather meagre, 

In Chapter 8 we have a full account of the methods of ‘ Fell- 
ing and Conversion of ‘Kimber, beginning with the organization 
of labour gangs, the implements used, the seasons of felling and 
the methods of felling ead first rough conversion, The different 
kinds of axesandsaws in use are fully described with appropriate 
figures, and there arealso excellent pictures to explain how best 
trees can be felied with either of these implements, Then comes 
an account of the chie/ methods adopted for elearing the fell- 
ing-area, sorting the e:mverted material and recording the yield, 
and here we find the methods dragging, sliding and sledging 
explained in full. 

The 4th Chapter treats of ‘Land Transport,’ and we are glad 
to see the importance attached te good forest ronls as so much 
more durable and so much more useful for general purposes than 
slides and sledge roads. ‘This chapter is specially illustrated by a 
photographic picture of the well-known Chamba log slide, and Mr. 

isher has also briefly described the Lambatash plank slide and 
the Deota wetslide inthe Himalayan forests. No modern book on 
the subject would be complete withont an account of forest tram- 
ways, both railways and wires ; and the latter, which we believe to 
be the cheapest and the system of the future, we should have liked 
to see treated in groator Jetnil. 

In Chapter 5 comes * Water Transport,’ so largely employed 
in Germany and here treated at considerable length. We are 
glad to see that the boom on the Jumna at Daghpathar has heen 
briefly described, but think that those which have so long done 
such excellent work in Burma, though perhaps of not so elaborate a 
construction, might also have been referred to. In comparing, 
in Chapter 6, land with water transport, Mr, Fisher comes to tha 
conclusion, a conclusion which we heard ourselves given by the 
Forest officers in the Austrian Alps, that wherever possible land 
transport is preferable, 

Chapters 7 and 8 give an account of Wood Depét, and their 
management and of tho business:involved ‘in the disposal and gale 
of wood. This last chapter will be found interesting by Indian 
Forest officers who often have to decide whether sale of material 
standing in the forest or the extraction and sale by departmental 
agency is the most advantageous in the special circumstances of 
different localities, 

Part If, which discusses the ‘Harvesting and Diposal of Minor 
Forest Produce’ devotes special chaptora to (1) barks ; (2) fodder; 
(8) field crops in combination with forestry ; (4) fruits and seeds, 
gathered for reproduction works, or allowed to be eaten or remov- 
ed or collected for industrial use ; (5) dry fullon wood ; (6) stone 
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and other minerals ; (7) litter and (8) resin-tapping, while a ninth 
chapter treats of other but less important items, The chapter 6a 
barks treats chiefly, of course, of those used for tanning in Europe 
ani is a vory interesting one, It begins by a brief description of 
the } rocess of tanning and thn explanation that there are three 
processes : tanning, the preparation of leather with substances con- 
faining tannin ; dawing, that by means of alominiam salts, used for 
kida and other white leathers, and shamoyiny, that by means 
of fats or oils and producing wash leather ; besides o fourth 
more recently discovered process by means of chromates. It 
then enumerates the different materials in common use (by the 
way itis Unearia Gambier not 0. Gambia that yives the astringent, 
and it shoull ba Myrohalams not Myrohalans) and then proceeds 
to deseribe in full the harvesting of ‘oak bark, sproce bark, birch 
bark, larch bark and willow bark. Itis the latter that is used 
in tanning Russian leather, the pleasant seent being given by a 
toning in the oil distilled from the external white layer of the 
itch. 

The question of fodder inclades that of pasture and the diseus- 
sion of this subject by Professor Guyer is very interesting, We 
wish wo had spaee for some long quotations for they might be of 
une in this coantry, but the main conclusion, is that forest pasture, 
though affording ineans of utilizinga good deal of produce which is 
available and oceusionally serving to suppress dense growth and al~ 
low young trees to obtain light, or to ‘ wound the soil’ and allow 
resting places for seed, has many disadvantages of greater import- 
ance. In Germany, apparently, except in high mountain districts, 
forest pasture ia now largely repliced oy stall-feeding, We wish 
this could be the case in India to the great improvement of the 
analy of the cattle. ‘The question of field-craps in combination 
with forestry is also treated ar length, and we learn that a practice 
akin to our Indian ‘jhnming’ is still carried on in Finland, Nor- 
thera Sweden, parts of Russia, and here and there in the Alps and 
Carpathians. But the chiet’ cases in which a sy-tem is resorted to 
of mixed agriculture and forescry are: (1) the Schmoren or Schmor 
den system in Germany, in which, after a clear felling, crops are 
cultivated for two years and the area is thon restocked artificially 3 
(8) the Hackwald and Waldjeldban in which crops are grown in 
oak eoppice for about two years when the new forest growth is left 
to come on. 

So, too, is the question of ‘Forest litter’ one of considerable 
importance in Europe, tho chief materials removed being : (a) dr; 
fallen leaves or naalles + (b) moss and grass; (c) forest weeds, atcl 
aa broom, heather, fern, reeds, &o. ; and (d) branch loppings of 
coniterous trees. The evil effects of the removal of such things 
are fully explained, and it is recorded that from eareful observa~ 
tions made by Dr. Bleuel in the Spessart “by the annual removal 
“of litter for 23. to 80 years in older beech-woods, the wood-inere- 
* ment foll in different cases by 32, 39, 42 and even 56 per cent. on 
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‘inferior soils ; but that on good basalt, in the Rhone Valley, the 
“Joss was only 8 per cent, Ln Scotch pine-woods of good quality, 
‘the loss, where the litter was removed annually, was 75, 9°3 
“and 10:9 per cent.” 

The chapter on resin-tapping is taken from Boppe’s ‘Tech- 
nologie Forestiére,’ as the procedure is not followed in Germany 
with pine, and in the last cliapter in the book is given an account, 
taken from our pages, of the industry of resin and turpentine as 
practised in Gascony, These methods are all well known to our 
readers, but it ia not perhaps so well known that in Germany 
the spruce is tapped and in Austria tho larch and black pine, 
In speaking of the resin-work in Jaunsar in the North-West 
Himalaya, Mr. Fisher says, ‘it is more profitable to soll the crude 
yesin than to distil it,” bat he forgets thet the demand for crude. 
resin is very limited, indeed, while that for turpentine is very large, 
much larger than the chir pine forests available are capable of 
producing. The less important articles of minor produce enumer- 
ated in Chapter 9 comprise grass-seeds, herbage, wood-wool, vanil- 
lin (obtained from the cambium layer of conifers), mossea, ‘ Knop- 
pern’ galls, traffles, edible fruits, limebast and several other small 
items are mentioned as of interest. 

In Part IL ‘Auxiliary Forest Industries,’ an account is 
given of the ‘antiseptic treatment of timber’ and the chief 
methods of injection. Then forest. saw-mills are described and the 
processes of wood-distillation and the manufacture of charcoal, 
also the digging and preparation of peat. 

From our account it will be seen that Mr. Fisher’s work is ona 
ofa very comprehensive character, and is full of subjects of the 
greatest interest to all who have any concern with the manage- 
ment of forest property in any country. We strongly recommend 
ita study to our readers. 

The volume wo have atiempted to describe forms the 5th and 
final one of the Manuals issued from Coopers Hill under Dr. 
Schlich’s able snpervision, As our readers are aware, the first 
volume, which is now in its second edition, treats of the “Intro- 
duction to Forestry ” and includes the principles of sylviculture ; 
the second, of which a secon edition may soon be expected, of the 
“Formation and tending of woods or practical sylviculture” ; the 
thied of Forest management” with the preparation of working 
plans ; the fourth of “ Forest protection.” All these have, as they 
appeared, been noticed in our pages: the first three having been 
done by Dr, Schlich himself, the last two by Mr. Fisher. They 
form a professional series of the greatest value, which should be 
in the libraries of all Enulish-speaking Forest officers, They 
represent a great amount of hard work and confer much credit on 
their authors, Financially, they have not perhaps been as success- 
ful as had been hoped, espscially the last three volumes, and it is 
greatly in the bope of attracting attention to them and furthering 
their sale that we have in the present review of the 5th Volume, 
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and in our review in our number for January 1896 explained in so 
much detail their scope and objects. We congratulate Dr. 
Schlich and Mr. Fisher on the completion of this great work, and 
hope that the financial success of the series will soon be as great as 


The report of Mr. H. N. Thompson, Assistant Conservator of 
Forests, on the Hakong Valley and Upper Namkong basin, con- 
éains much interesting information on the fauna and flora of that 
region. It will be remembered thut a survey party left Mogaung 
early last year to meet the party under Mr. Way from Assam en- 

aged in surveying the Hukong Valley in connection with a railway 
from Burma to Assam. Mr. From peon accompanied the Burma 
party, and explored the forests between Mogaong and Ningbyen, 
the meeting place of the two parties, and the country around 
Ningbyen. Mr. Thompson has compiled a mass of useful informa- 
tion on the forests in general, and in particular on the occurrence 
of trees which would yield timber suitable for railway sleepers and 
concerning the rubber trade. With that section of his report 
which treata of indiarubber, we shall briefly deal. As Mr. 
O’Bryon pointed out in his report « few years ago on the ruber 
forests of Upper Burma, the tree in the Hukong Valley is not a gre- 
garious one. Mr. Thompson tells ug that it appears scattered goner- 
ally through the dense evergreen forests, but nowhere does it reach 
the density por acre of an average teak forest, “ Occasionally, a 
family group of four or five trees may be met with ; these are very 
rare, indeed, and the usual thing is to come across a mature trea 
every 200 or 300 yards in the richer forests.” At the headwaters 
of the Namkong Chaung the average was not quite one large tree 
to every twa acres. When the tree is anrrounded by dense shade, 
to get to the light it grows to enormons heights, and some of those 
seon by Mr. Thompson were the largest trees of any species he had 
ever seen. So exacting is its demand for light that no seedlings 
were in the soil, but were invariably growing at a great height 
from the ground on other trees, A few illustrations show the 
young seedling growing “up the stem of its host, encirling 
the latter with its aerial roots and sending them downwards 
towards the ground till they form great supports on which 
the main trunk of the fig stands; meanwhile the host is 
gradually killed off and eventually disappears altogether and the 
rubber tree is left standing on five or six or even moro thick aerial 
roots.” The ficus elastica appears to be able to accommodate itself 
to many varieties of soil, and apparently grows best at a consider- 
able wltitade. Thus, Mr. Thompson records, it grows in abundance 
on Loimaw hill at an altitude of 5,000 feet, and is reported in vari- 
ous other high altitudes in that region. Tho Kachins say it does 
not grow where there is snowfall, but this seems doubtful. 
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_ The tract north of the Tanaikha is still the richest in the valley 
but the difficulties of transport are increasing as the more acces- 
sible trees have been worked out. Here a Chinaman Law Lawkha 
has a practical monopoly of the market. On the spot the price of 
rubber is two rupees per viss.* A few years ago a trade route was 
etarted across the mountains to Myitkyina, but the trader wlo 
opened it was murdered, protably, Mr. Thompson thinks, at Law 
Lawkha’s instigation, and the blackmail levied by the Sana 
Kachins has killed the trade on that route. Some of the rubber 
around the southern basin of the Tanaikha is supposed to be taken 
down the Chindwin to Kindat, but this seems doubtful, The 
natural and shortest route is down the Nampyu to Ra and Palaw- 
bum and thence by males tocither Laban or ‘Tingring, and so by 
boats and mules to Kamaing and Mouaung. _ With regard to the 
ontput of this tract, 7. ¢., from the forests lying at the sources of 
the Nampyu io the west of Maingkhwan, Mr. Thompson says it is 
very difficult to estimate it, “No reliable information can be 
obtnined from either the Sinyphos or the Chinese traders employed 
in buying it, as both parties ure interested in keeping the real state 
of affairs dark. Of course the usual ory is that the forest is get- 
ting worked ont, that they hive now to search for indiarubber at 
great distances from the lines of export, and that consequently the 
duty levied by us ought to he reduced. The fact, howéver, atill 
remains that the local Sawbwas have in no way whatever reduced 
the tax levied by them on rubber collected in their districts or pas- 
sing through to other places. I questioned four of thé most in- 
fluential Chinamen living at Laban, and who are agents of the 
large Bhamo and Mandalay firms, as to the out-turn from this 
portion of the valley during the present season ; but their state- 
ments were so very conflicting und contradictory that no teliatice 
whatever could be placed in them, and under sick circumstances it 
would be misleading to give any figures......As a single instance of 
the contradictory stutements given by the Kachins, T may say that 
they informed me repeatedly that the yield of a large unworked 
indisrubber tree in one sea:on doés not exceed ten viss—a very 
different figure from that usually given, and which of course is too 
low, as | have personally seen about double that quantity extracted 
from a large treo.” ‘The rubber forests at the headwaters of the 
Namkong Chaung are rich in rubber, The tree grows in abun- 
dance along the banks of the smaller streams and is also frequent- 
ly met with on the higher slopes of the hills. On these hills Mr. 
‘Thompson found the leus elastina attaining as great w hetght as 200 
feet and a girth round the outside of thé aerial roots of 100 to 
130 feet, ce 

_ The only forést produce colleciod in the friets, sxaniined by 
Mr. Thompson appears to be rubber, and the Kachins from’ ful 


* A visu = 3°06 lbs. 
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and near come in to collect it in the dry season, “ During 
my visit to the Upper Namkong and Namsong basins, 1 twics 
came across ‘octrois’ built on the edge of the streams by Sing- 
hos from Palawbum and the Amber mines. Toll on all ru 
er brought down these streams from their headwaters was 
collected at these stations and none was allowed to pass unless 
this tax was paid, It was usually tiken in kind and amounted to 
much as ten per cent. the collectors having to pay ten viss for 
for every hundred collected by them. The Singphos from the, 
Hakong Valley mnst have known that they were poaching in 
those forests, a3 they deeamped as soon as they heard of my arri- 
val.” One local viss, tt seems, is equal to one and a half standard 
viss, so the Chinumen must make a very goo thing out ot it, The 
Chinamen of the district are all angaged in tho rubber-trade. 
“Great quantities of rice, silk pasos, gaunghaungs, &e., and stores, 
are kept by them and sold fo the Kachins (at rainous rates) who 
pay the price of the goods in indiarubber.” 

Mr. Thompson tells us thst most of the indiarubber 
from one of ths tracts, reported on by him, that is the 
whole drainage area of the ‘Yaron river above its junction 
with the Geda affluent, is exported to Assum across the 
pases on the Patkoi. Much valuable information on this branch 
of the snbject was collected by Oaptain Swayne, one of Mr. 
Way's party, and embodied hy Mir. Thompson in his present report. 
The Nagas reap their crops in Decembor and then set off for the 
rubber forests. Mr. Way's party mot small bands of them on their 
way to the forests. Every tree in the basins of the Loglai and 
Taron is known and their positions are pointed out from father to 
son, It may be taken as correct that the rubber collected in the 
forests north of the Gedu contluenes goes to Assam, while that 
collected in the forests south of the Gedu goes down the Hukong 
Valley. All the rabber that goes to Assum is carried by Naga 
coolies, who can always bo hail after the crops have been gathered 
and who are probably more efficient when working in their own 
ovuntry than any other coolies in India. Taronku, the great rab- 
ber centre of the tract under notico, is situated at the Turon-Geda 
confluence, and the most valuable portion of the forest lies up the 
Taron river to the Chaukkan pass, slong the route traversed some 
years ago by Colonel Woodthorye and Major Macgregor. At 
Taronku a feo of Re. 1-8 or three seers of rubber is levied on 
every man who wishes to cat rubber in the forest. Besides this 
fos, Namyung village also collects tribute from the cutters passing 
through it, Rubber in this tract is getting scarce every year, as the 
traes are overworked, and it often takes aman no less than forty days 
to collect a coolie load of rubber. Most of the trees scon by Mr. 
Way’s party had been tapped, and up the Loglai and Turong 
rivers the trees near the streams ara either dead or dying from be- 
ing overworked. Here the Singphos entirely control the Nagas 


THE RUBBER FORESTS OF THE HUKONG VALLEY. ug 


and stand to them, says Mr. ‘Thompson, in very much the same 
osition as a tea-planter and his coolies, Their word is law and 
is enforced by a very few Singphos over a great number of Nagas, 
The number of rabber-cutters who leave their villages for the 
Turong foresis is known, and even if they succeed in evading the 
impost of the Singpho villages through which they pass, they 
would inevitably in the long run have to pay up. The rubber 
when first collected is fairly pure, but the Nagas have learnt from 
the native hannias the trick of adulterating it with earth and stones, 
and so Assam rubber is not looked on with favonr by Cualcutta 
brokers, It may be added that the same applies to the rubber 
that finds its way into the Iangoon market, tho Chinamen be- 
ing adopts in skilfully concealing in tho rubber earlh and stones, 
principally the latter. 
ith regard to protecting the rubber forests in those remote 
regions, Mr. Thompson rightly says that in the absence of any 
means of enforcing the Morest Rules on the anbject, it is not likely 
any attention will be paid to them. Sawbwas informed him that 
they are unable to enforce the rules or interfere in any way with 
the collectors. On this branch of the subject Mr. Thompson 
writes :—“ Regarding the Hakong Valley itself, I think we are 
powerless to protect the indiarubber forests by any legislative 
methods, unless we are prepared to take the country over and ad- 
minister it directly. The Singphos are an exceedingly indepen- 
dent race, and at present really recognize no one as masters. Un- 
der these circumstunces if we are not prepared to take over the 
country, and if we still wish to preserve the rubber foresta from 
exterinination, there is only one conrse left open to us, and that is 
to put a prohibitive tax om all rubber exported to the Myitkyina 
distriet from that Valley. Ofcourse there will be a great outery 
from the Chinese firms engaged in the trade and from others, but 
unfortunately the choice of alternatives is very limited, and no 
half measures are possible, ‘The forests must either be completely 
protected or left alone ; ihe Singphos would appreciate no. other 
course of action. . . . The protection of rnbber trees growing 
in forests situated within our sphero of direct administration, 
though a difficult matter where Kachins are concerned, need not 
present any really serions olistuclos, and it is posetblo ‘thab if re 
serves are made of the richest areas, and the local Sawbwas in 
whose jurisdiction the reserves would be situated were induced to 
interest themselves in the protection of the forests, and that the 
subordinate forest officials appointed to supervise them were select- 
ed from amongst some of the better class of Singphos, a great deal 
may be done towards the protection of this tree,"—Hangoon Gacette. 
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Obituary—Mr. James L. Laird MacGregor. 


: Indian foresters will have learnt with the deepest regret of the 
add death of Mr. J, L. Laird MacGregor, Conservator of Forests, 
Bombay, on the 28th of Februsry last, whilst following up a tigress 
he had severely wounded ; he was charged by the animal and re- 
ceived such serious injuries thai his death resulted on the following 
day. He died atthe beautiful silage of Supa, situated in the heart 
of the glorious North Canara Forests he loved so well. 

‘Phe dead body of the tigress was found subsequently about 
200 yards from the spot where she had mauled Mr. MacGregor, 
and it would appear that she died almost immediately after the 
occurrence, 

His death is keenly felt hy all who knew him. A thorough 
gentleman, a keen sportsman «nd the very soul of honour, he was 
respected and liked by all with whom he came in contact, 

Mr. MacGregor’ was bor: on the 9th of February 1848 and 
originally selected the Army fur his profession, and he served for 
a short period in a British regiment as a subaltern, but the nowl. 
created {ndian Forest Servier offering greater attractions to his 
adventurous spirit, Mr. MacGregor, afler passing the entrance ex- 
amination of the Indian Forest Department, went throngh a 
course of training at the Gernian School of Forestry at Tharandt, 
and was sent ont to India. Upon his arrival in this country in Janu- 
ary 1878 he was appointed to the Punjab Administration where he 
served about 18 months and rom there was transferred to the 
Bombay Government and was posted to the Belgaum Division 
where he served as Divisional Forest Officer until in December 
1886, upon the retirement of Colonel W. Peyton, he was appointed 
Conservator of the Southern Uirele. 

The Southern Cirele of Bombay, including as it does the mag~ 
nificent teak-producing areas of North Canara, as woll as the 
valuable fuel forests of Belgaum, is one of the most important 
charges in British India. 
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Prior to the appointment of Mr, MacGregor as Conservator 
little or nothing Lad Veen aitempted in the way of systematic 
management, and it devolved upon that officer to introduce the 
principles of scientific forestry and to commence the task of break- 
Ing up these vast masses of unregulated forests into workable series 
and substituting an orderly in the place of what bad been hitherto 
a haphazard system. Only those who served under Mr. MacGregor 
ean realize with what zeal he applicd himself to this arduous duty 
which unfinished, though far advanced, must now be left to his 
successors. It may be safely said that the essential principles 
which guided him during his administration of the forests were 
simplicity and accuracy in organization, efficiency in protection 
and due attention to financial results, His views in regard to 
this latter have been the subject of controversy on the part 
of Forest officers in this country, but it is probable that his natural 
shrewdness made him cognizant of the fret that the British as a 
nation are not greatly devoted to forestry in the modern sense of 
the term, and that in this as in other matiers they are more suscepti- 
ble to large and quick returns than to other considerations. 
During his tenure of office much has been effected in the 
shape of organization and much more in the form of protection. 
Working-plans have been made or are in progress for all the more 
important forests of North Canara and Belganm : fire-protection 
has become a well established reality and the greatest attention has 
been paid to the subject of reproduction. In short his career as 
Conservator has been a record of good and honorable service, 
benoficial alike to Government and the forests of which ho was in 
charge. " 
Amongst the members of thy subordinate ‘establishment his 
name has served as a symbol of honest and upright dealing, whilst 
by his own brother officers he was respected for his intelligence 
and keen sense of duty and esteemed for his unfailing geniality 
and thoroughly good nature. In hix death the Forest Department 
has sustained a great and his friends an irreparablo loss. . 
Asan anthor, Mr, MacGregor will be remembered for his 
© Organization and Valuation of Forests’ published in 1883 and 
his ‘Forest Organization for Boyinners’ which appeared in the 
Indian Forester, Both are works of great merit, receiving much 
attention at the time of their publication und raising their author 
to a very high place amongst the Huropean foresters of the day. 


The Forests of Prussia. 


M. Hueffel, Professor at the Nancy Forest School, has just 
published an abridged French translation of “The Forest Statutes 
of Prussia” by M. Donner, ILead of the Prussian Forest Service, 
The forests of that Kingdom comprise 8,192,500 hectares, or 
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284% of the whole country. Private owners possess a little 
more than half of the total, the Staie and the Crown possess nearly 
4rd, commanes and public institutions own the remaining 1/6th. 
The principal forest regions are the Eastern sandy plains and ths 
Western mountains. In the Pust, Pinus sylvestris alone covers 
3,000,000, hectares, or }ths of the entire area in the provinces of 
Prussia, Brandenburg, Pomerania, and Posen. The whole 
Kingdom contains 4,346,000 hectares of this tree, the average 
production of which is put at 3:29 c.m. per hectare, 0-81 c. m, of 
which is large timber. In the State forests, the possibility is put 
at 3:03 c. m, whilst in Saxony it is 6-45 c. m. and in Bavaria 5-13 
e.m. The net revenue from these State forests is 25°57, 65°69, 
and 89°14 marks (or shillings) respectively. 

“The administration considers that the forests, whether 
‘ belonging to the State, or to private persons, are a property which 
“we have received, not made, and which it is our duty to hand 
‘down intact to our successors. Indeed, the effocts of forests 
‘ upon climate, water supply, health, &c., render them indispensable 
‘to the equilibriam of every inhabited country. Private owners 
‘are tempted to ignore this responsibility, and the results of dis 
‘ forestment have been that large areas have been rendered sterile, 
‘ moving sandhills along the sea have oovorcd fields and villages, 
‘and threatened inland navigation, the accumulated vegetable soil 
‘of thousands of years has been washed from the mountains, 
‘and after it the mineral soil, hindering agriculture, raising 
‘ the beds of the rivers, and exposing the plains and valleys to 
‘floods. A striking example of the results of disforestment is 
‘found in the Aurische Nehrun, a zone of littoral sand dunes 
‘60 miles long near the Russian frontier (Courland) between 
‘ Memel and Konigsberg, which divides the Baltic from the great 
‘ lagoon called the “ Kurisher Haf.” This region has now be- 
“come complotely desert, and the hindrance to navigation is such 
“that it will be necessary to go on spending for more than a 
‘hundred years sums whose interest alone is annually more than 
‘ the whole value of the forests destroyed.” 

The same thing has happened in the Alps, in the Pyrenees 
at the Combe de Péguére, é&c. The chapters on departmental 
organisation have no particular interest for us at present, but the 
principles taught in sylviculture and working plans concern us 
nearly, The Foresti8chool at Hberswald is very complete and 
well provided for, possessing a park, nurseries, and even a piscicul- 
ture branch. For practical work it has the entire management 
of four forest blocks totalling 18,000 hectares (45,000 acres, over 
74 sq. miles), 

“ The Prussian Forest Administration formally rejects the 
‘ theory of those who consider that the object of treatment should 
“be the production of ;the greatest possible net * revenue in 


* The Rodenreinertrag, or net revenue of the soil, is what remainu alter 
eduction of all expenses, and of the interest on the capttal engaged, 
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“money, and who go in largely for compound interest tables. On 
‘ the contrary, it folds that ‘the State differs from the private 
* owner, in having an essential duty to perform, namely, to direct 
‘the treatment of the public forests with a sole and strict eye to 
“the greatest public good not only with regard to forest produce, 
* but also regarding the indirect effects and looking at the subject in 
‘ita widest and most genoril application, The forests should 
‘neither be made an object of financial juggling, nor even regarded 
‘asa capital sum expected to bring in a certain rate of intorost. 
“They are a trust, deposited in our hands for good management 
‘during our generation, The nsufract indeed is ours, to the fullest 
* extent but we have no right, cither to take more than the usufruct, 
“or, toalter tho constitution of the property ; that is to say, we 
‘are entrusted, not with a certain sum working ata certain rate, 
‘but with forests, Porzsrs and nothing else, and let us look to 
ie our successors find them in at least as good a state as we 
de 

The Prussian administration thus rejects absolutely the com- 
mercial exploitability for State forests. Will it be accused, like 
the late Mr. A’Aroy, of pure sentimentalism ? 

The forests are worked ata long rotation. Assuming age- 
classes of 20 years interval, it is seen that in State forests the trees 
of 80 to 100 years and over only cover 18% of the area, and that 
thoreforo the stock corresponds nearly to an exploitable age of 
00 Hee an greater ta of ie pine forests being worked ata 

years, and the oak forests i 
thatthe material a a whole fe lumaficien 0 Toth tt follows 
“ For some years past, th h: . 
‘jawards the simplifeation of working ylorg  oanmnkd, tendency 
forests. The tendency is to work by area, vo pine: 
“block to a given Dorinda more by area, allotting a given 
‘*adistant and problomatical in Senor ec tinee: Mtention to 
+ expectation. Aft 
‘.straction of blanks, the reduce 7 aran a ‘ded ih er sab 

action « , z divided by th b 
* periods gives the average the fodiG “Piste aber of. 
7 Block dentate oes area of tho periodic block. The first 

: ps which may, fe 
‘ be prospering, together with iv euffeiont aren of the sine Bot 
‘ to make up the amount required. Ver rarel d ant wren 
: block eoatain moro than the normal, aad. then "cal spstaas tae 
older crops happen to be distinctly in ex. If i 
‘ necessary in the othor blocks, the voluang of penny etngs are 
‘ ascertained, and an aron cary that i ote led is 
« ploitable is ded f ing volume of trees when ex- 
Pe simplification le ieee first block. Pursuant to this system 

§ m, all estimations of vol bey. 

“period of 80 years aro dspensod with," pina ernie seat 
ing the above, A 

thesire at Nancy, ae ue “toons to be back in the lecture 

fie ro ‘y procedure was taucht many 

Jpars ago. Lhe possibility, ‘even for intermediate lellings, is 

a expressed in-e.m, The increment is allowed for at a 
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The regeneration of the pine is generally sought artificially, 
by planting in most cases, wfter a clean felling. But on the sands 
the young plants are often destroyed by coekchafer larve, and 
the Prussian foresters have an embarrassing choice between this 
difficulty and that of natural reproduction by seed. In the East+ 
ern provinces, where the pine will bear a little cover, they have 
adopted the method of groups or wells, fresing any patches of 
seedlings that may arise under the cover, and progressively en- 
larging the putches as seeiliings appear on the borders. In this 
case it is generelly necessary to regenerate two blocks at once 
(4rd of the area with a rotation of 120 years) or even over larger 
areas, which approximates the system to that of jardinago. Nover- 
theless, it cannot be said that natural cepraduction is difficult in 
a country that has millons of hectares of pine, and the German 
foresiars will surely find out the secret. At present they are seek- 
ing a method of small conj2s which may lead them to the possi- 
bility by aren, In pine forests this would be so simple, so clear, 
and self-evident, that it is :stonishing to find the best foresters of 
Barope still entangled in volumetric calculations, Will the 
Americans have to come tv the rescue ? ‘They are not the people 
to go playing around, maasuring every tree from Klorida to 
Vancouver with a shoemaker’s measure, not even though perfected 
by Edison. Some day—who shall say how soon—the possibility 
by area may return to us from America, as pippins from Canada. 


Ox, Bromnrarp, 
(Pranslated freely from the “ Revue des Eaux et Poréts” by 
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Review of Forest Administration in British India for 
the year 1894.95 by B. Ribbentrop, C.1. E., 
Inspector-Genera!l of Forests. 


In accordance with our usual practice we propose to give a 
brief account of this interesting Review with selections of the most 
important portions of it. 

Area.— During the year 1576 square miles were added to the 
Reserved Forests of the Tengal Presidency, 694 square miles in 
Madras and 675 square miles in Bombay. There were 237 square 
miles of exclusions, so that the total at the end of the year came to 
74,271 square miles. The protected forests aggregated 7090 square 
miles and unclassed forests $1,591 making the total of all classes 
under the Department 112,952 square miles, Settlement is going 
on well and is said to be approashing completion in some provinces, 
while in others, notably Madras, it will take 5 or 6 more years. 

Demarcation.—A detailed form gives the details of the pro- 

ress of this work, the nei reault of which for the Bengal Presi- 
Eoncy is that 44,889 miles of boundary lines are now demarcated 
while 5741 miles still remain to be done. 

Surveys.—A map is ziven on which are shewn in red the areas 
for which Survey is completed and in green those which still re- 
main to bedone. Four parties of the Survey of India were at 
work as well as the Forest Survey Branch, Altogether Rs, 
1,19,169 were spent by the meet Survey Branch and Hs. 3,69,419 
by the Survey of India. 

Working Plans—On this subject, we shall do best to quote 
the following remarks of the Inspector-General of Forests x— 
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“ During the yoar ten working-plans, dealing with an area 
* of 1,760 squaro miles, were sanctioned, and the area under re- 
* gular systematized working stood at 9,423 square miles, or 12 
* ner cont. of the forest area, at the close of the year. Large areas 
‘ yemain to be dealt with, expecially in Bengal, ‘Panjab, the Cen- 
“tral Provinces, Upper Burma, and Assam. A_ considerable pro- 
‘ portion of these areas consist of furests in which, owing to the 
“absence of markets, the production is far in excess of the demand, 
‘and in such cases the preparation of working-plans, though 
* desirable, is not a work of immeiliate necessity. On the other 
*hand wherever there isa steady demand, and more especially 
‘ where this approaches the production of the forests, the introduc+ 
“tion of plans of working defining the main objects with whieh 
« the estates are to be worked and the amounts of forest produce 
‘which can gafely be utilized is of the greatest importance.” 

“ With regard to the control of existing working-plans, it may 
be said that year by year as what is required becomes better 
* understood, the plans prepared become clearer and more practical 
“in their provisions, and that more and more attention and care is 
* exercised in carrying them ont. During the year under review, 
« generally speaking, the provisions of existing plans wore well 
“carried out, When deviations occurred through foree of cireum- 
* stances, these were reported to, and sanctioned by, the Local 
* Government concerned. It may here be noticed that as the num- 
“ber of plans increases—and this is taking place with rapidity—the 
* work of controlling them become: more laborious ; and the time 
« will sooner or later arise when the control of working must be 
* placed more directly in the hands of Conservators.” 

Communications and Buildinys—On this important subject 
the Inspector-Genoral makes the following remarks + 

© Considerable activity was displayed on the construction and 
* maintenance of export roads connecting the forests with the 
« markéts they supply. In some provinces it was found necessary 
« to construct roads outside the forests. In the Bengal Presidency 
© Rs, 55,677 wore spent on new reads, and Rs. 76,021 on repairs. 
© In Madras 2s, 82,007 and in Bombay Rs. 2,918 wero spent on 
“road work, ‘The highest expenditure (Rs. 64,721) took place in 
« the North-Western Provinces and Oudh. where an excellent sys- 
“tem of roads exists, without which the produce of the forests would 
‘be unsalenble.” a 

“Tt is to be observed also that the construction of railways near 
“ or through the forests has in some instances considerably increased 
“the demand for forest produce of all, and more particularly of 
‘inferior, kinds. Good sound timter of large dimensions general- 
“ly commands a ready sale. But the supply of such is but limited, 
aud in the ease of most of our forvsts, owing to the want of easy 
* communication with the markets and the consequent cost of ex- 
“traction, the mass of timber of inferior quality or species, as wall 


RRVINW oF FoRRST AbuINisTnATION, BRITISH INDIA, 1894-95. 126 


“of minor forest produce remains unsold, The construction of 
‘railways, such as that throuyh the Oudh forests and that of the 
« projected lines from Nazibabad to Kotedwar will assuredly tend 
* to the development of trade in such products.” 

“ Attention was also directed, particularly in the North-West- 
“ern Provinces and in Madras, to the construction of rest-houses, 
‘and to providing suitable accommodation for Range officers and 
“subordinates. In the Beng:l Presidency Rs. 1,11,660 were spent 
“on new building work, and Rs. 51,692 on repairs, In Madras 
«Rs, 34,143 and in Bombay Rs. 17,802 were spent on building 
* work.” 

At first sight it might seom as if this was a large sum, but in 
reality it is very emall, amounting only to 84 Re, per square mile 
of forest, under management. Lf the supply which our forests are 
capable of yielding is to be made fully available for the use of the 
country, much more than this must be spent in roada for export 
and in'the proper housing of subordinates, The latter is a matter 
of great importance, for we hold that in order to obtain an efficient 
and honest staff of good education, they must be properly housed 
and properly treated. 

Fire-protection—We are glad to see that Mr. Ribbentrop 
realizes that any comparison hetwecn cost-rates is of very little 
use when the circumstances of different Circles, different, Divisions 
and even difforent pieces of forest are so varied as to make such a 
comparison most difficulé and the conclusions drawn from it often 
most misleading, He says :-- 

© Even though allowance were made for the variations in the 
* labour-rates in the various provinces, the difference in the eon- 
‘ ditions affecting fire conservancy are too great and manifold to 
‘permit of any useful comparison between tho cost-rates. Wo 
“have to do with grass-fires, with bush and with leat-fires, and to 
‘meat. andless varieties nnder each class. For instance, as regards 
* grassefires, circumstances may reqnire the carly cutting of broad 
‘traces through belts of dense grasses in which an elephant cannot 
‘he seen, and of burning the dry grass thereon before the adjacent 
‘jungle ia inflammable, Narraw traces are of no use in such 
“localities, aa the fire, coming from the outside, would cross_ them, 
* It is evident that operations of this kind, in order to be effective, 
“cause a large amount of labour and a considerable outlay, whereas 
‘in other localities the grass may only be a few inches high, 
“and here the outward firing may be controlled with the greatest 
“ease by cutting a path a few feet broad, and in some cases even 
‘this isnot required. Between there two extremes numerous 
“variations exist, requiring more or less expensive measures in 
* order to isolate the forest to be protected. Again, as regards 
‘leaf-fires, all depends on the time and manner in which the 
« various forests sted their leaves. In some cases this happens 
“betore the fire-season commences and a single sweeping and 
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* burning of fire-traces suffices to protect the forests, whereas in 
© others the shodding of leaves continues all through the driest 
‘weather and renders necessary 2 continuons attention to the 
© clearing of the fire-trace, Thus, for instance, a fire-trace through 
«4 Pinus longifolia forest is entirely intractublo, and forests of 
‘this charneler can only bo protected hy the snerifice of a broad 
‘helt on which all growth of the species is provented, thereby 
* changing the character from a leaf-fire to a _grass-fire protection. 
“Tn how far the adoption of this measure is advisable in deciduous 
‘forests depends ontirely on local conditions, and cases have 
“occurred, whore the cutting of a broad belt through the natural 
“forest was followed by a grass-cro) so dense and high as to 
“render fire-protection more laborious and costly than it was be- 
‘fore, The character of the surrounding country also greatly 
* influences the difficulty and cost of fire-protection.” 

« jt will be seen from tho table at the beginning of this sec- 
«tion that out of 30,963 square miles, the special protection of 
«which was attempted, 28,913 were saved and 2,030 square miles 
“were overrun by fire.” 

In regard to the forest fires in the Punjab, the Inspector- 
General quotes from the Government of India Review of the 
yeur’s report as follows, but whether the authorities of the Pro- 
Vince will take any action in the malier remains to be seen. 

“Tho attempts at fire-protection were even less successful 
‘than in previous years, there having been a marked increase in 
‘the areas burnt over in all but the Chenab, Chamba and Umballa 
‘divisions. It is observed with special regret that the grazing 
* concessions which were given in the Hazara division in order to 
+ obtain the good-will of the people, were immediately followed by 
‘the burning of the opened arca, with the alleged object of obtain- 
‘ing fresh grass, The Government of India hope thut every effort 
« will be made to impress npon the people the scope and object of 
* the concessions, and that they wili be withdrawn without fail in 
* regard to all areas burnt, At is noied with concern that a great 
© proportion of the fires took place in specially protected areas, 
«The continued failure to protect the forests from fire so seriously 
«affects the permanent well-being oi the country, that the Govern- 
«ment of India agree with the Lientenant-Governor that where 
«wilful burning is proved, whether with intent to do damage or 
«in order to obtain new grass, the punishment should be exemp- 
“lary and deterrent.” 

We havo already commented in this magazine on the question 
of fire in the Burma teak forests, so need say nothing more now, 

Grazing —This sulject is rather fully discussed and it is 
pointed out that the idea that forest conservancy should, as far as 
possible, be restricted to remote regions for the growth of timber 
surely * of gigantic trees’ can only be slightly sarcastic [) has 
been gradually abandoned and consequently the mass of the forest 
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areas are expected to supply not only wood material but also a cer- 
tain amount of grazing. Tho discussion is too long for quotation, 
so we need only refer oar readers to the report itself. 

Reproduction —Wo cannot do better than quote at length the 
long and interesting account of reproduction in ie varions classes 
of Indian forests which Mr. Ribbentrop has drawn up. 

“The principles of sylyigulture are the same allover the world 
‘but their application varies according to circumstances and con- 
« ditions, nnd in this respect every conceivable variety is represented 
and has to be dealt with in India. Tho extent of the forest areas 
‘and tho compuratively small income per acre necessitates, in most 
Senses, a sylvicultural treatment solely based on natural reprodne- 
“tion, and the questions involved reqaire the Forest officer's con- 
‘stant shady and thought, It is true hat in the majority of our 
“forests, especially in those which are the more valuable ones from 
‘a purely fiseal point of viow, natural reproduction advances satis- 
‘factorily under « continuons protection from fire and cattle, bat 
‘this alone is barely sufiicient for the maintenance and improvement 
‘of the character of the crops, as the species composing the peupla- 
‘ment in Ludian forests vary in value to a much greater extent than 
‘is the ease in Europe for instance.” 

“In the gregarious pine forests in the North-West Himalayas, 
‘it is the deodar to which the preference must bo given in all suit- 
‘able localities. [ts value is twice that of any other pine, and in 
‘many cases it is the only species which canas yet bo profitably 
‘extracted. The treatment of these forests offers, consequently, 
‘ considerable difficulties, especially in localities which, on account 
‘ of their position, exposure and soil, are more favourable to inferior 
‘species, Good progress has, however, been made in the study of 
* this class of forests and their reproduction, and working-plan pra~ 
‘scriptions for their trentment now rest ona comparatively safe 
‘basis, It has often been found necessary to assist the natural re 
‘production of the deod:r by cultural operations, planting or the 
‘dibbling in of seed on prepared plots or lines, and by the. felling 
‘or girling of inferior pines in advance growth of the better 
‘species, ‘These oporations are now fully understood, not merely 
‘by the supervising ranger and forester, bat by the work-people, 
‘and success almost invariably attends their execution.” 

«The sal forests in the Sub-Ilimalayan tracts in the 
‘Garo Hills, and in the helt extending from tho Bay of 
‘Bengal tw the Vindhya Range form another elavs of more 
‘or less grogarions forests, in which reproduction ia, as a rule, 
‘sufficiently atundant wherever an efficient fire-protectich has 
‘been seenrad and grazing has been regulated and restricted. 
“At the outset of regular forest management, the prevalence of frost 
“in exploited localities often cansed great anxiety and trouble. In 
‘others it was the rapid vrowth of high grasses which interfered 
* with reproduction, and on clayey soils the dengo crop of a young 


129 REVIEW OF FoREST ADMINISTRATION, Buirise ittpra, 1894-95, 


‘growth of Terminalia tomentosa—a tree by no means utmarkét- 
“able, but of less value than eal, Here again, however, it may be 
‘asserted that the study of the characteristics of thi class of forests 
‘and their behaviour towards the dangers which mainly threaten 
‘their satisfactory reproduction has sulticiently advanced to secure 
‘a fairly correct and generally successful treatment.” 

“Tho areas of deciduous forests which cover the greatest part 
‘of the country, from the southern slopes of the Himalayas to Cape 
* Comorin, ag well as in Burma, may for our purpose of reviewing 
‘the value of reproduction, he divided into two main classes :— 

(a) Those which contain the teak, the padouk, the cutch, 
the ironwood, the red sanders, and sandal and any other 
of those trees, which, on account special qualities, 
command a sale beyond the local market and exceptional 
prices, and in which the application of sylvicultaral 
principles is consequently mainly directed towards 
increasing the proportion of the more valuable species 
in the crops of the future. 

(b) Those forests which are situated outside or near the 
margin of th® habitat of such trees, and in which 
species are absent, or sparsely represented. In such 
forests, which are treated for the local supply of timber 
and firewood only, no pronounced measures are re- 
quired in favour of any particular species, though of 
course even here one or several kinds of trees are 
usually more valuable and useful than others, and their 
reproduction is naturally favoured by retaining them 
as parent trees for the new crops. 

* Amongst the deciduous forests of class (a), those containin, 
‘the teak are the most important, not merely of this class but of ik 
‘forests in India. They have frequently an additional vatue owing to 
‘ the presence of cutch, ironwood, pailouk and other valuable species, 
‘Their reproduction and improvement offers an inexhaustible study 
“to the forester, and has probably received more attention in this 
‘respect than any other class of forests. Pure teak forests, and 
‘even sach in which the teak forms the main part of the crop, are 
‘rare, especially in the eastern and more more important zone of 
‘the tree, and are found only in specially favourable localities. In 
“forests of this character reproduction presents no difficulties, a 
judicious exploitation and protection are all that is needed to en- 
“sare favourable results, Where, however, the teak tree is found 
intermixed with other species, and, as is often the onse, forms only 
‘a small percentago of the mature crop, the chances of reproduction 
‘of the more valuable species are lessened with every mature teak 
‘tree which is removed. In such forests favourable results have 
‘been frequently achieved by girdling trees of the inferior classes 
‘round or in the vicinity of teak seed-bearers, thus producing an 
‘advance growth of the superior species before the mature stems are 
‘removed. All natural advanco growth of teak is in such localities 
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“fostered even at the sacrifics of mature trees of less value, and 
‘thongh such interforenco may be of limited extent only in each 
‘case, the aggregate of the forests improved in this manner repre- 
«gents a large and important area,” 

«The existence of a bamboo forest heneath the canopy of the 
‘tree-crop renders the natural reproduction of teak a question of 
‘gpecial difficulty. The forests in which this difficulty exists are 

. ‘very extensive and in the enstern zone cover by far the largest par- 
“tion of the teak areas, These bamboo forests vary in character in 
‘accordance with soil and situation, from ihe light cover of Dendtro- 
‘ealamus strictua to the dense shade of Bambusa polymorpha and 
<Cephalostachyum pergracile. Pho former species, wlich flowers 
‘ sporadically as well as grazariously, does not entirely prevent the 
‘nataral reproduction of tree growth, and in forests with an under 
* growth of this character, representative: of teak of all ago-classes 
‘are usnally found frequently accompanied hy catch. Tho dense 
“cover, however, of the periodically and gregarionsly flowering 
‘hamboos renders natural reproduction of teak almost impossible, 
‘except during such periods of flowering. ‘This fact accounts for the 
‘existence of tree-crops sepurated in age by the length of these 
speriods. {t is useless, in respect of these forests, to speculate and 
«report annually on the provross mado in natural tree reproduction, 
as a consequence of fire-protection, which only tends to make the 
* shade denser and more prohibitive towards the growth of seedlings. 
“In forests of this kind all measures must be and are preparatory to 
‘the next occurrence of a general flowering, and thus the value of 
‘ fire-protection is great asoue of the means of securing healthy 
* parent trees.” 

“The presoriptions of all working-plans and the girdling pro- 
*posals framed under their ;-rovisions, tend in the same direction in 
«preserving a sufficiency of seed-bearers, A special featare in the 
+ treatment of these forests is tho formation of teak éaungya plantas 
‘tions." These are scattered about in localities where, though 


* T have recently been asked what a teak tavngya is, and take this oppor: 
tunity of explaining how the ‘lestructive method of shifting cultivation, in 
‘yogue amongst nearly all uncivilized tribes, has heen utilized for arboricultnral 

arposes. The areas on which thee people aro permitted to cultivate are selected 
Dy Forest officers within the bowndurica of fire protected reserves, the places 
chosen being those in which valuible species are absent, or but sparsely repre- 
dented, All foveal govwth oi theumacnie tp then felted ahd. when deg. iG heen 
due care being taken to prevent the firo from spreading into tho surrounding 
forests, The ground is cultivated in the beginning of the rains, and the agrioule 
tural crop ia interplanted at such distance ax may be fixed, usually 6' by 6, with 
teak, cutch, or such other species as it may be desirable to establish. At the 
beginning «f the second yesr a certain fixed rate is paid for every 100 well ea- 
twblished planta, This method of tree-planting was first introduced in Burma, 
where the areas brought ander shifting cultivation are called “taungyas” If 
utilized for the cultivation of teak they wera called teak taungyar, if for catch, 
outeh faungyas, As the name is well established in the province where the 
method originated and has boen used in some other provinces, it wonld seem 
advisable to apply it to all India instead of using the numerous local names, and 
. neeept the exprowdiou “‘arburl-taungya ” for all cultural operations of this 

ind. 
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situated within the natura’ habitat of the tree, the species is sparse 
ly represented ; and will, when a flowering of bamboos'takes place, 
it is hoped, form so many cantrea from which the teak will na- 
“turally spread to other portions of the forest. These taunaya 
‘plantations have in addition a considerable intrinsic value as tim- 
‘her-producing areas, for they already extend in Burma over 
«35,644 acres, and are the result of little more than twenty years’ 
“work. Some 2,000 acres a year lave beon added of late, and dur+ 
‘ing the yoar under review the area was inereased by 3,903 acres, 
“Other cultural operation in bamboo forests such as the planting up 
of strips, wore undertaken with the same purpose of establishing 
‘belts or plots of parent trees. In many instances such operations 
‘have shown excellent results, bul mostly at u eos which seems 
« prohibitive if eompured with fanagya cultivation,” 

“ Insufficient advantage was taken during the first year of the 
« gregarious flowering of myinwa (Dendrocalamus strietus) which 
‘took place in the Bawbin and Toangnyo reserves in Lower Burma 
“in 1893-94, but experience shows that asefal arboricultural opera 
“tions may be andertaken, amongst this species at least, for a con~ 
‘siderable number of years, subs-quent to its seeding and before 
“the new cover is fully re-establi-hed,” 

“ A gonoral flowering of kya-thaungwa (bambusa polymorpha) is 

“to take place in Burma within tle next few years, and as the fally 
‘grown forest of this species probibited tree reproduction of any 
‘Kind, systematic preparations, in order to take full advantage of 
‘the expected opportunity, are un jer consideration. It is believed 
“that this species of bamboo, like some of the other gregariously 
‘flowering kinds, will send out no fresh shoots in he yeur previous 
‘to seeding, and thus give a timely warning. It is also probable 
that its clamps wili die without seoding if felled just before it 
*Aowers, and that» clear field mav thus be obtaine:| for the growth 
“of teak seed. The operations wiich will follow the actual seeding, 
‘and perhaps evan the first cultural treatment indicated, will pro 
‘bably necessitate the extensive use of fire, and this is a delicate 
progodure which cannot be extended beyond manageable limits, 
‘as it is cssential that the fires should aa far as possible, be retained 
Sin the areas operate | npon, and that onco cultivated, they should 
“bo scrapulously protecte.” 

““Soms time ago it was asserted by botanical authorities that 
‘the continned entting of the young bamboo shoots would weaken 
‘the parent clamp to such an extent that it would probably die 
‘within three years. [t was with good grounds believed that if this 
‘ ssortion proved to be correct, the difficulty of naturally reproduc- 
fing teak forests with an undergrowth of Bamhusa polymorpha at 
calltimes, and not merely for a few short years during the seeding 
‘ofthe bamboos, would have been solved, and experiments in this 
¢direction have been continuouste carried on in several divisions in 
* Burma for the last four years, “The results of theso oxperiments 
‘gre as yot inconclusive. They have, it seems, proved that the 
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‘removal of the yonng shoots year after year does not lead to the 
‘death of the pareut clamp, or to any great apparent loss in its 
‘vigour ; but it was nevertheless found that the amount of shade 
‘east on the ground had heen materially lessened in consequence of 
‘these operations. Under these circumstances it seoms advisable 
‘that the experiments shoutd be continued for some years at least 
‘and that the efforts to reduce the vitality of the bamboos might be 
‘assisted by the removal of the mature stems as well on the experi- 
*mental areas. The point in qnrestion, viz. the natural reproduction 
* of teak independently of the flowering of bamboos, is of sufficient 
“importance to warrant any trouble and expense in its satisfactory 
‘solution, and in case the unnual entting of the new shoots, if car- 
‘ried out in addition to a heavy working of the mature crop, would 
‘remove the difflealty, practical effect, ans considerable seale, 
‘could be given to this sclieme by a system of fres licenses granted 
‘with the condition that the new shoots of the year should be cut 
‘ot tha same time, The removal of new shoots during subsequent 
* years would be a cheap operation.” 

“The Madras report, which contains an excellent resumé of 
‘reproduction, shows that 1. fair reproduction of teak, ironwood and 
‘ Terminalia tomentosa attended the gregarious flowering of bamboos 
fon the Godavery river, Wxpariments made in the introduction of 
‘arbori-taungya cultivation in North Malabar have also met with 
“success, and might probatly with advantage be extended to other 
* parts of the country, especially to South Canara, where the paucity 
‘of parent trees ot the more valuable kinds is reported to be the 
‘chief reason for the absence of seedings of these species. The 
‘good results obtained with teak taungya cultivation in Coorg is 
‘also worthy of note.” 

“The natural reproduction, especially of teak, in the north- 

‘western teak zone, including principal centres of the tee (the 
*Panch Mahals in the Bombay Presidency, the Melghat in the 
* Berars and the Ahiri fore-t in the south of the Central Provinces) 
“has been reported as satisfactory throughont, where fires bave been 
‘excluded. In the Panch Mahals, wiich are specially favourably 
‘situated for export to large local markets, this problem has not as 
‘yet been waive satisfactorily, and the young erop has as yet been 
*eut down and decimated year after year over the greater part of 
‘the area. Dense bamboos crops do notinterfere with natural repro- 
“duction in this zone; to the same extent as in Burma, nor are 
‘the varieties of other less valuable trees so plentiful asin that 
‘country.” 
Bs Tho natural reproduction of cntch is, except on the limits of 
its habitat, very satisfactory. In Burma, where, owing to the 
‘great development of the cutch industry, the tree is of special 
‘value, its reproduction is assisied by moans of taungyas, consider- 
‘able areas of which are cultivated year after year with groat 
“success.” 

“The natural reproduction of ironwood (Xylia dolabriformis), 
Sis, avon more than that of teak and outch, dependent on strict fire 
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‘protection ; for, though the tree is a very free seeder, few of ite 
‘seedlings survive even the slightest leaf-fire. In the Rangoon 
‘Division in Burma where tho tree wus oxtensively exploited, dur- 
fing the construction of the railways, previous to fire-protection 
‘having been extended to the forests whence it was extracted, con- 
‘siderable areas have been more or less denuded of this valuable 
“species.” 

“A more careful examination of the deciduous forests in the 
* Andamans has proved the existence of satisfactory natural repro- 
‘duction of the padouk tree.” 

“The deciduous forests of the (>) class are toa great extent 
‘treated for more or less local markets, which as yet do not, a3 a 
‘rule, demand timber of large size: in any great quantity, and the 
‘prescription of systematic plans for their treatment rely to a great 
‘extent on reproduction hy coppics, The main principle applied 
‘to forests of this class is one of improvement in fellings, which 
‘frequently, as, for instance, in the Thana District in the 
* Bombay Presidency and in many parts of the Central Provinees, 
‘assumes the features of a coppice under standards. The coppicing 
‘power of most of the species composing these forests has proved 
‘to be considerable, and reproduction from these operations have 
‘ generally been fairly suceessfnl. 4 permanent maintenance of the 
‘forests cannot, however, be relied upon from coppice shoots only, 
‘and in some localities, as evineed in the working-plan of the 
*Godhra Mahal forest in the Bonbay Presideney, for instance, it 
‘has already been found that some of the most valuable species 
‘refuse to coppice any longer. It is under these circumstances of 
‘great importance that a good erop of seedlings is in most cases 
‘found mixed with the coppice cro), as the result of the operations 
‘by which, according to circumstances, a larger, or smaller propor- 
‘tion of the houlthicst parent trees arc left on the ground, Where 
‘the crop of seedlings is insufficient and where the forests of this 
‘class are, owing to a large demand, of special value, the natural 
“reproduction bas been assisted by dibbling operations and even by 
‘planting. Special energy has in this respect been displayed for 
‘many years in sevoral of the districts of the Bombay Presidency 
‘where cultural operations have bean systematically carried out by 
‘the agency of forest guards al very little cost to the State. It is 
‘hardly possible to gange the infliience such operations may have 
‘had, bot asa considerable admixture of seedlings in the forests, 
‘thus treated, is reported to exist, it may be assumed that this is, 
‘toa great extent, due to the continuous and energetic system of 
‘dibblings adopted.” 

“The coppicing power of the various trees and its maintenance 
‘has as yet. been incompletely studied, and the work in this respect, 
‘even under preconsidered plans, contains therefore a considerable 
‘element of uncertainty, which careful observations, records and 
‘time alone can eliminate.” 

“ Generally speaking, it may he said that reproduction in the 
‘deciduous forests has made good progress in all areas to which 
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«protection against fire aad grazing could be extended, and that, 
<{hongh many and iniportant questions remain as yet unsolved, 
‘considerable sdvanie has seen made in their rational treatment, 
‘and the consequent improvement in the character of the new 
‘growth. The deciduons forests pass into dry forest areas in which, 
‘owing to the limited rainfall, the forest flora is a poor one, and the 
‘individual trees are badly developed, Within these areas the dif- 
“ficulties regarding fire-protection diminish considerably, but re- 
‘production without the strictest closure hecames mora and more 
‘uneertain. The question how the dry forests in the Punjab bars 
“came into existence, and how they reproduce themselves apart 
“from coppice in any but exceptional favourably situated localities, 
‘ig as yet by no meuns solved.” 

‘A sprinkling af seedlings ix anid to have bean noticed in the 
‘Multan rakhs, but the process of reproduction from seed is 80 slow 
‘that avery long period of strict closure would be required to 
‘ensure the re-stocking of the forest in this way, and the results 
‘would probably be quite out. of proportion to the value of the grass 
“erops which quid have tobe sacrificed in the meantime. Luckily 
‘the coppicing power of tho long-rooted species which constitute 
‘these forests is wonderful, Centuries seem to have made no differ- 
‘ence, but during that timo shese areas had not to supply fuel for a 
‘constantly inerensing notwork of railways, and the continuity of 
‘their vigour of coppicing under these changed cireumatances is 
‘by no means a certainty.” 

© Observations made of late years in Baluchistan show that the 
‘conditions of natural reproduction of the juniper forest in that 
“country are more favourable than they were previously supposed 
‘to be. ‘This is fortunate, as the water available for irrigation is sa 
“scarce and valuable that the establishment of extensive artificial 
‘plantations had to be abandoned.” 

“ OF the fringes of arbori-vegotation found on tho banks of 
‘rivers, those on the Indus and its tributaries on their courses 
‘through the plains are, owing to their situation in a dry zone, the 
‘most important. Natural reproduction on sailaba lands, whera 
‘the trees are nourished by perennial percolation frum the streams, 
‘and on the large riparian areas, subject to inundation during the 
“hottest manths, ig as a rale plentiful and satisfactory. On the 
‘former lands the natura) original establishment of forests is _fre- 
“quently a long and tedious yrocess, but where they have been 
‘artificially constituted, as for instance in Shahdera near Lahore, 
‘they yield a considerable oulturn and readily reproduce them- 
‘selves both from seed and coppice.” 

“Reproluction on the inundated areas in Sindh is reported to 
‘have been seriously curtailed by the construction of dams, which, 
‘it is asserted, considerably reduced the area formerly inundated, 
‘and exposed others to exceptionally high foods which prevented 
‘reproduction by a deposit of silt. “This may be the case, but there 
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‘seems no doubt that new forest areas will constitute themselves 
‘ outside the system of embankments.” 

“The reproduction of littoral forests, of which the Sundarbans 
‘is the most valuable representative, is always profuse, so long a8 
‘the area is not raised above tide level which isa very gradual 
* process and presumably accompanied by the same gradual addition 
‘of land elsewhere. In the Sundarbans, the sundri, the most 
* valuable constituent of the forests, seeded abundantly and 77,000 
‘ seedlings, 18 inches high, were counted to the acre on the Ban- 
* gasal island.” 

“ Reproduction in evergreen forests has been generally report= 
“ed as plentiful and satisfactory in character, but theso forests 
‘have nowhere as yet been extensively worked, and great difficul- 
* ties will no doubt be encountered, where this happens on account 
‘of the very luxuriance of vegetation, whieh it ea be difficult to 
* guide in the direction most desired.” 

« Tho caoutchouc-yielding Hiei grow mostly outside the sphere 
‘ of safe observation in forest inhabited by more or less savage 
‘tribes and little is known as repards their reproduction. 

Outturn.—The following are the figures of the total ontturn 
of timber, fuel, bamboos and minor produce from the forests of the 
different Provinces for the year 1894-95 :—~ 


Movernmant, Purchaeers. 
Conio Fexr. 
Timber ... vee 5,727,264 39,923,591 
Fuel ow ore 28,056,761 68,967,654 
No. 
Bamboos «1,616,237 182,196,511 
Bs. 
Minor Produce $ 1,88,654 30,25,197 


It is explained that collections by Government agency are 
gradually giving way to export by the purchasers themselves, 
Finance.—Here we notice that the figures for the “financial ” 
year are given instoad of those for the “forest” year, We can 
easily understand that the figures which are given in the Budget 
reports are these which it is most convenient to use, and perhaps if 
this is admitted the arrangement of a “forest” year may now be 
iven up as @ failure, The yrose revenue of the year was 
8. 167,88,880 and the net revenue Rs. 74,15,590 which is 44 per 
cent. of the gross, and Rs. 65 per square mile of land under forest 
control. 
For tho first time,n statement is given of the value of the 
forest produce which is given free or of the loss by reduced rates 
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to right-holders and grantecs. Tt amounts to the following : 


Rs. 
Timber ++ 7,86,018 
Fuel... 28,84, 208 
Bamboos 2,12,472 
Minor Produce .., 35,461 
Grass and Grazing oe ae 16,380,651 


Total ses 59,48,605 


By rights, this sum should bo added to the revenue of the ° 
year to show the true results of the work, which would come to ~ 
Rs, 227,387,685 gross and Rs, 183,64,395 net. A Department which * 
gives away free ag much as 444 per cent. of the net income cannot 

e said to ho quite so grasping and greedy as it is sometimes ac- 
cused of being by those who donot or do not wish to know the 
facts. 

Fdueation.—The following remarks on the question of pro» 
viding employment for the }assed students of English extraction 
from the Dehra Dun Forest School will be read with interest, 

“ A considerable number of Extra~ Assistant Conservatorsh} 

‘have been created since 1891 under the reorganization of the 
‘department, and many of these appointments have been obtained 
‘by students who passed out through the Dehra School previous 
‘ to 1893, who thus havo gained fair prospects of further’ promo- 
‘ tion in the Provincial Service, Tho result of this early promo- 
‘ tion of a few officers who had the luck to enter the service at the 
‘right time has caused a continuous influx to the school of lads 
‘ of English extraction and lvbits ; and the fact that the Provin- 
* cial cadre when onee filled van only bo entered after a prolonged 
* service in the Ranger class on a pay rising from Rs. 60 to Rs.150 
‘ per mensem seems to be lost sight of by the parents and puar- 
‘dians of the young men coipoting for entrance into the Dehra 
* College.” 

# The pressure ia already beginning to mako itself felt, and 
* most of the Provincial lists contain a number of young men of 
‘ English extraction on a pav of Rs, 50 to Rs. 80, which is entirely © 
‘ insufficient to support them in the manner in which they have | 
‘been brought up. The recent reorganization in Burma will oc- * 
‘ casion once more 2 certain relief in the pressure from below, and 
‘there is some prospect of the Siam Government indenting oa 
* India for some of its trained foresters of English birth, The re- 

* organization of the Subordinate Service which is so much needed 
‘ for a sound administration will also, when sanctioned, consider- 
‘ ably improve the existing prospects ; for the scheme, as promul= 
* gated, provides at least for x propor gradation in the Rangor’s 
‘ class, and for a fair proportion of appomtments on Rs, 125 and _ 
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“Rs. 150. The fact, however, that the service, even after such 
* reorganization has taken place, hegins, as a rule, on a pay of 
“Rs, 50 and may, when fally orgunized, eventually necessitate the 
‘ pradual working up through all grades of the Ranger's class 
“until the Provincial Service can be entered, would hardly seem 
* to render it particularly suitable for lads of English extraction 
“No doubt a certain amount of selection will always govern the 
* promotion from the Rangers class into tho Provincial Service, 
“and superior energy in tho Subordinate Staff will always be 
“rewarded in this way ; but there are many trained Rangers of 
* pure Native exiraction who yielil nothing in this respect to any 
‘one, and with whom the young Hnglishman has to compete on 
‘equal terms. The influx of European students ta the Dehra 
‘School has to some extent been encouraged by the frequency 
‘with which the maximum stipends were sanctioned by Local 
* Governments to students of this class, who thereby became at an 
‘ early age more or leas independent of support from their parents, 
* It was moreover concluded that the grant of such stipends placed 
«the Government under the obligation to provide employment for 
* the stipendiary students so long as they obtained a pass certifi- 
* cate, ahd this belief was no doubt. fostered by the previous action 
‘ of the various Forest Administrations, In future the grant of 
‘such stipends will be considerably curtailed, especially as regards 
* students of Huropean extraction.” 

We are glad tosee at the ond of Mr, Ribbentrop’s Report, 
some remarks on the forest work cone in the Native States, Wo 
are surprised to see Travancore, where such excellent work has 
been done, omitted ; and we believe there are other States 
especially in Bombay (eg, Kolhapur) which might have come 
in for some remark. 8 the other hand, so far as we know, 
the work in Nahan has so far Leen rather a sham, but with 
the appointment of an experienced European Conservator 
change may be expected. Another year, also, perhaps, the In- 
spector-Genoral might tell us whai is being done in different Pro- 
vinees in_zamindari estates and especially in thoso under the 
Court of Wards. The following are his remarks on the subject :— 

“Copies of their Forest Administration Reports have been 
‘received by the Government of India from Mysore, Kashmir, 
‘ Jeypore and Jodhpur. In Mysore and Kashmir, with a not for- 
‘ est revenue of Rs. 9,20,000 and Hs, 3,39,000, res: actively, forest 
‘administration is, so far as can by judged from the reports, cou- 
‘ dueted much on the same lines as in British Provinces, and pro- 
* gress, especially in the selection and settlement of State forests 
‘and their permanent demarcation, is well maintained.” 

“The forest property in both theso States is extremely valu- 
‘able, and the steps now taken in securing its permanency are of 
‘the greatest importance. Considerable attention is paid to the 
‘ protection of the forest areas, esprcially from fire, but though the 
“chapters dealing with exploitation are very full and detailed, no 
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‘mention is made in either of the reports of any progress made 
‘towards gauging the permanent possibility of the forests, and it 
‘is not shown whether the exploitation is in any way systematized 
‘on the basis of either material or area. Forest administration in 
‘the Jeypore and Jodhpur States is on a much smaller scale, but 
‘the progress reported seams, gonorally speaking, to. be satisfac- 
‘tory, As regards. the Joypore report it is extremely difficult to 
‘ reconcile Forms Nos, 54 and 55, from which it would appear that 
‘on 29,000 acres open to browsers, 1,32,341 goats and sheep and 
£2,502 camels had been pormitted to graze either free or on pay- 
‘ment, or nearly five animals per acre, not including cattle of 
* other descriptions,” 

“Forest conservancy, moro or less systematically carried out is, 
‘ however, by no means confined to these four States, which issue 
‘printed Administration Reports. There are many of the larger 
“States, such as Nahan for instance, where this branch of the 
‘administration is fairly well organized, In Patiala also many 
‘ forest areas are systematically worked, and a considerable number 
‘of the smaller Statos follow this example, in organizing their 
‘ forest management,” 


ViI.-HXTRAOTS, NOTHS & QUERIES. 


Forest Reservation in the United States. 


As we go to Press the announcement ia made that President 
Cleveland has set apart by proclamation thirteen new forest re- 
serves, including altogether an area of more thin twenty-one 
million acres. This, added to the reservations previously establish. 
ed by Presidenis Harrison and Cleveland, increases the total area 
of reserved forest lund inthe Western States and territories to 
about thirty-nine million acres ; that is, the combined area of these 
reservations, exclusive of the National Parks, is as great as that of 
tho States of Maine, New Hampshire, Vermont, Massachusetts and 
Rhade Island. The new reserves include all the central portion 
of the Black Hills of South Dakota, the Big Horn Mountain Range 
in Wyoming, the Jackson Lake country south of the Yellowstone 
National Park, in Wyoming, all the Rocky Mountains of Northern 
Montana, a valuable forest region in Northern Idaho, the principal 
part of the Bitter Root Mountain region in Montana and Idaho, 
the Cascade Mountains of Northurn and of Southern Washington, 
the Sierra sammits of California north of the Yosemite National 
Park, the San Jacinta Mountains in Southern California, and the 
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Unitah Mountains in Northern Utah. The location and boundaries 
of these forest lands have been carefully studied by the Commission 
appointed hy the National Academy of Sciences, who have made it 
their aim to include as much as possible of the great bodies of tim- 
ber that are left on unentered land, and wherever it was practicable 
to seenre the continaed existence of the forests on high mountain 
slopes which protect the sources of streams most useful for irriga- 
tion and navigation. Mueh remains to be done before this magni- 
ficent domain is rendered safe from spotiation, but the simple act 
of setting these forest lands apart is enough to justify the creation 
of the Commission. In our next issue we shall publish with some 
fullness of detail a description of the reservations, and we only 
add here that it may be doubted whether any Act of President 
Cleveland’s adminstration wil] have such a beneficient and far- 
reaching influence upon ihe welfare of the country as this series 
of proclamations. The country is to be congratulated on having a 
Chief Magistrate who is capable of taking such a broad and states- 
manlike view, and the people will be grateful to bim for the 
Bromptncis and decision with which he Nas acted.— Garden and 
forest. 


{indian Timbers for Fishing Rods. 


We publish below the abstract of a paper, reprinted from the 
Fishing Gacette, on woods at present used for making fishing 
rods, and on some Indian timbers which might be used us subsli- 
tutes for these by Surgecn-General G. Hidie, C.LE., F.AS., &e.:— 

Everyone knows luw largely the serviceable qualities of a 
fishing rod depend on the kind of wood of which it is made, and 
it is the subject of the alove paper to notice briefly the more im- 
portant woods at presout used by rod makers, and to introduce to 
notice some Indian timbers which may prove as good as, or even 
better than, those at }resent employed. To produce high-class 
rods, the wood must not only have special natural qualities, but 
these must, so to speak, be brought out and fixed by long and eare- 
ful seasoning ; moreover, the same log will yield, from differont 
sections, materials of very different value, a fact which necessitates 
careful testing and the ‘rejection of many inferior pieces. The 
woods most used at the present time in rod-making are, green- 
heart, washaba, blue maboe, Jancewood, hickory, ash, snakewood, 
and canes. Of all these, putting aside the canes, the chief 
favourite is :— 

Greenheart, obtained froma laurel, Nectandra Rodioei, the 
Bibiri tree of British Guiana, which attains a height of 60 to 70 
ft. The timber is chiefly used for making piles, and in shipbuild- 
ing, It is a heavy wood, having a specific gravity of i, but no 
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wood at present in use will furnish a more elegant and serviceable 
“ Washaba, which also comes from British Grians is very like 

‘peart, but is heavier and more difficult to work. ee 

greenheart, to which this name is ap: 

Mahoe.—Thore are several trees { criay aed tn dis 

H ‘din varions paris of tho tropics. Chiefly 
plied, foun ale Yue Mahoe (Paritium elatum) 0 
country for rodsmaking is the Blue Maboe A Uent wood. | Its 
Coba and Jamaica, a very light, STE eb for eprings for @ two- 
elasticity accounis for its being used ate om ie Tedian Seaside 
wheeled cart called a “Volante.” ‘The wood ot ti al by rod 
Mahoo or tulip tree (Thespesia populnea) is worth a 
maa ceraDa which occurs in Guiana and Pia Ne ee 
easily worked, light and clastic, and is used a good deal by . 

builders. Being less heavy than greenheart, it is preferred by 
some makers for tops for fly rods. ; : 

Hickory (tho American Carzya alba), ash (Pracinus ewcelsior), 
and snakewood (Brosimum aubletit) are less extensively used in 
this county for rod-making. 

The canes chiefly used in the rod industry are: Hast Indian 
mottled, Spanish white, Soath Carolina, and Japanese ; also the 
ordinary male and female bamboo. 

In bringing to notica Indian woods likely to make serviceable 
rods, the difficulty is to make 1 selection, as the forest flora of 
India is very rich in valuable tin:bers, of which but very few are 
known and utilised either locally in the Hust, or in the European 
markets. 

Trincomallee wood (Rerrya Ammonilla) is the wood used in 
Madras for making the large zascola or surf boats, where its 
strength, elasticity , and toughness, while bumping violently ina 
hoavy surf, are tested in a way that hardly any other timber would 
endure, Tuking all its good qualities into consideration, Trin 
comaliee wood seems likely to prove a good rod-making material, 
and it could be got without difficulty from either Ceylon or Madras, 

Parrotia. Jacquemmtiana is widely distributed, at consider 
able elevations, on the slopes of tie North-West Himalayas. Itis 
of amall size, aud for tonghness snd elasticity its wood’ surpasses 
that, of almost any other tren with which we are at present 
acquainted. Its twigs are employed in making the thick ropes 
used in the construction of the suspension bridges, by which 
streams and ravines on the hills of Northern India are crossed. 

Otber Indian timbers, which would undoubtedly prove excel- 
lent material for rod-making are :-—Grewia oppositifola, found in 
the North-West Himalayas. @rewia tilifolia, widely distributed 

over Northern and Southern India, and used for carriage shafts, 
oars, masts, &e, Grewia restita, found in Northern and Central 
India, and in Barina (a strong and snpple wood, clean and straight 
in the grain): and Heritiera littondis, widely distciuted along the 
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coasts of Northern India, and on the shore o€ Burma, and the 
Andaman Islands. Tho latter is largely used in Caicutta, and is 
altogether a promising wondl for it could be oasily obtained 
from Calcutta, where itis soll under the name of Sundri. 

Ougeinia’ datberginides, Dulhergia sissoo, Avtocapus fragini- 
folius, Hardwickia binata, Acacia catechu, Lagersiremia tomen- 
tosa, Gimelina arborea, Areca catechu, Caryota urens, the eocoanut 
palm (Cocos nucifera), and the Palmyra ‘palm (Borassus flabelli- 
jormis), ali widely distribuled throughout India, and yielding 
valuable timbers are also mentioned, as well deserving of tris] 
by rod makers,—imber Trules Journal. 


Indian Woods for Matches. 


The Conservator of Forrsts, Bengal, lately brought to notice 
that he had been in correspondence with the Yengal Safety Match 
Mannfaciaring Company regarding the most. suitable ‘kinds of 
wood for match-making. Avter extended experiments ihe follow. 
ing kinds of wood are consi’ered by the Company to be suitable 
for mateh-making— 

Eleocarpus robustus 
Evodia fraxinifolia 
Abies Webbiana 
Taniperus recarvs 
Alnus Nepalensi- 
Magnolia Camphollii 
Hoptaplouram elutum 
Sambucus javanica 
Symplocos Ineida 
Do. ramosi-sima, 
Gmelina arborea 
Exceecaria Agallocha 

At present the Company is using Kuwcarta Agatfocha exela- 
sively, and they are able to o stain this wood delivered in Caleutta 
from the Sunderbans Forests ut 8 annas a maund, and they use some 
3000 maunds of ita month. The wood of tewcaria Agallocka 
is fairly well suited for the jrpose and the matches made from it, 
selling in Caleutta ala whois sale price of 11 ans. per gross, are at 
least as good as the Japanose matches which at present fleod the 
Calentta market, They ignite easily and are not much affected 
by damp, but they have the seriyas defect of glowing for some 
time after they have been extinguished, 

Ib has been ascertained from Conservators in the various 
Provinces, that of the other woods mentioned above the following 
only are available in any quantity, and in such localities as te 
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permif their being delivered at a Railway station at reasonable 

prices :— } 

i 
Placa where the 


Kind of timber, Price. Circle, timber could Price 
be delivered, 


Re, As, P, 
Abiea Webbiana N.W.P, | School Jagadri,N.W.R.| 0 5 0 perc, ft 


Do. do, Also + Panjab Jhelum, Wazir- 
‘Abies Suathinue, }] P@THAb. abad, Lahore, |, 
Hear, Dareba 038 O00 050 
Gmelina arborea U, Borma |Western Rangoon 1650 Oaton 
Do. 0, LBarma | Peyu Rangoon 60 0 to1200 
3 ton 


Limited quantities of Gmetina arbarea might also be delivered 
at Mandalay at Rs. 32a ton exeltsive of ravaliy. 

Other woods which have been sugested as suitable for the 
manufacture of matchos are— 

Aerocarpus fravinifolins, Ariocarpns integritolia, Bignonia 
indica, Grewia hirsuta, Bomhae Maiabaricwm, Naurlia cordifolia, 
Tetrameles nndifora, Anrgeissus wouminita, Boswellia thurifera, 
Populus ciliata, and Pinus Khasiana, bat whether any of these 
can be successfully used commerc-ally isa question which needs 
further investigation. 


THE 


INDIAN FORESTER. 


Vol. XXIII] May, 1897. [No. 5. 


The Attraction of Bark Beetles to damaged trees. 


During his researches regarding the effects of lightning on 
forest trees, Dr. Robert Hartig mado some very interesting dis- 
coveries concerning the attacks of Bostrichi’ and Hylesini on 
wounded trees, He found on such treos thousands of points where 
beetles, chiefly the Bostrichns ewrvidens, had bored into the 
Cambium, and that these bore holes had all more or less healed up; 
and noticed that many of the old scars on the wood were of some 
ten years standing. Dr, Hartig thinks that the insects were 
attracted by the smell of the wounds on the stem, and, believing 
the tree to be diseased, attacked it, and that finding out their 
error on boring into the Cambium, and that they had to do with 
a healthy growing tree, turned back without depositing their 
eggs. The amount of moisture in the Cambium layer and in 
the new wood of a growing tree is unsuitable for the beetle and is 
deadly for its larvre, which su'focate therein for want of oxygen. 
It is only in unsound trees, or trees which have ceased to grow on 
account of suppression, or for other reasons, where but little 
moisture is present between the wood and the bark and where air 
is found in addition, that the propagation of Bostrichi and other 
beetles of the sort can take place. It is not necessary that the 
whole tree should be unsound to insure the successful propagation 
of Bostrichi or other insects which breed under the bark or in 
dead wood, for it has beon observed that where a part of a tree 
has ceased to grow, successful breeding has taken place therein, 
This fact would soem of special importanes with regard to the 
large number of trees which year by year ave seriously damaged 
by our jungle fires in Burma and ‘elsewhere, It would be 
interesting to ascertain by rescarch whether it is really the smell 
of wounds on trees which attracts the insects, or whether they 
make such unsuecessful attempts to find breeding places on 
trees indiscriminately and without the presence of any such 
attraction, 
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Ibis not many months sineo 1 watched for half an hour a 
very handyomo Sirex making most uncalled for, and unsuecessful 
attempts to utilize the barrels of a twelve bore rifle, but per- 
haps the instinct to plaes iis offspring in suitable conditions is 
more highly developed in 4 Bostrichus, 


5. ALG 


The Cultivation and Manufacture of Rhea Fibre. 


Ata meeting of the Indian section of the Society of Arts on 
the 25th March Jast, an interesting paper was read by Mr. Thomas 
Barraclough on the cultivation and manufacture of Rhea Fibre, 

Rhea, ramie, or China grass, is prepared from various species 
of Boehmeria, bat the best fibre is obtained from B, tenacissima 
cultivated in Java, Sumatra, Borneo, Malacca, India, Mexico, and 
other tropical countries, and Ti. nivea, commonly cultivated in 
China, Tho conditions necessary for the sucecssful cultivation of 
the plant are described by Mr, Varraclough as follows :— 

“Warm moisture is the first requisite to the soil for cultivation, 
bué anything approaching stagnation of water on the laud, evea 
for a short period, is the ruin of an ¢: Plenty of water always 
in the soil and yet ready absorption of all that falls, are true 
essentials in ramie land. This implies friability of surface soil to 
soak in the moisture, and porosity of the subsoil to absorb this 
excess of water or heavy raina The land must be sufficiently 
elevated to run no risk from floods.” 

“Moisture and warmth in the land depend largely upon 
moisture and warmth in tho atmosphere, Therefore a 
plentiful rainfall is indispensible, coupled with a high and 
even temperature. The rainfull must not only he plentiful 
put it must be woll distributed throughout the year. The 
rents! enemy of ramie alter stagnant water is drought. 

wy heat burns it up; drought kills it outright, What ramie 
requires isa natorally rich soil, plenty of rain and no oxtremes 
of temperature.” 

This does not sound very promising for the cultivation of 
the plant in India, where thore are few localities not subject to 
a more or loss prolonged dry season, which must prove a consid~ 
erable drawback in competing with countries where the rain- 
fall is more equally distributed. 

Possibly this accounts also to some extent for the curious fact 
noted by Sir George Birdwood, that the cultivation of rhea seems 
fo succeed everywhere, whether in the tropics or the 
north temporate zone, except in India, its native habitat, 
but more protably the principal reason is that in the 
parts of India best suited for rhea cultivation, labour is 
almost invariably both scarce wd dear. Assam, where the labour 
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difficulty appents to have been more or less overcome, is we, believe, 
the only Indian province which oxports rhea to Europe. The 
plant is also grown on a small scale (for export to China) in the 

han hills of Burma, where the conditions of soil and climate seem 
favourable, but the difficulty of procuring labour and the high rate 
of wages, are likely to prevent its cultivation ona large scale in 
that region for some time to come. 

Mr. Barraclough controveris the opinion usually obtaining, 
thatthe rhea plant is best propagated by cuttings, and advocates 
raising plants from seed, quoting the experience of Mr. Matthieu 
of Singapore, 

“Tt is commonly said that an ounce of practice is worth 
pounds of theory, and it may not be amiss to give here the te- 
sults of my own experience in ramie propagation by seed. 
It requires great eare, but if the seed be good, the results obtained 
ara an ample reward for the trouble taken. My first attempt 
ended in failure. One month later I sowed some seed ona bed 
made ot fine sifted earth with a slight admixture of well rotted 
cowdung; the bed was well sheltered by a lallang roofing, and in 
fine, every precaution was taken to ensure success. The result 
was far from satisfactory ; litle patches of green here and 
there showed that germination had partially taken place, but the 
sowing was practia!ly a failure. I then réferred to the precepts 
given by “The Imperial Treatise of Chinese agriculture” on the 
subject of the rearing of the plant, This works says:—” For the 
purpose of sowing, a light sandy soil is preferred. The seeds are 
sowa in a garden near a@ river or well, The ground is dug 
once or twice, then beds are inade and after that the earth is 
again dug. The ground is then pressed down with the back of 
aspule. When it is a little firm it is slightly raked, the beds are 
watered, and again loosened with a fine rake and finally levelled, 
After that a ching (« measure) of moist earth ; and a ho (a mea- 
sure) of seeds are taken and well mixed together. After having sown 
tha seed it should not be covered with earth, indeed earth on 
tho top prevents germination. Cover with a slanting roof of 
matting. Before the seed begins to germinate or when the 
young leaves first appear, the beds must not be watered. 
By means of a broom dipped in water, the roof of 
matting is wetted so as to keep the ground underneath 
moist. ‘When tho plants are about two inches high the roof may 
be laid aside, If the earth is dry it must be slightly moistened 
to adepth of about three inches, A etiffer soilis now chosen and 
formed into beds to which the young plants are to be transferred !”” 

“TT followed the Chinese method in all its minuteness, with 
the most gratifying results, I have therefore no hesitation in 
stating that of the three modes of propagation open to the ramie 
planter, seed, stem, or root cuttings, the first appears to me to be 
tho most practical, the cheapest, and probably the quickest in the 
caxe of a large estate, * 
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Mr. Barraclough would substitute for the above the following 
concise directions -— 

“Germinate the ramie seed in open boxes in a roofed honse. 
Fill the boxes with earth ; for lop soil take a light loam, pulverise 
it thoroughly by passing it through a 4-inch sieve: a slight 
admixture of ‘burnt earth or dung will keep it moist without 
it being nocessary to water it for some days. Mix a small 

uantity of seed with ono basketful of the prepared soil. 
Sprinkle this soil over the earth in the boxes. Do not water 
until after five or six days (sometimes ten days) when the 
seminal leaves begin to appear. When watering, use a very fine 
rose, When the young seodlings are two inches to two und a 
half inches high, transfor them to the nursery in specially—pre- 
red beds, planting thom 3 inches apart. If taken out with 
a ball of earth round their roots they bear transplanting well, 
and from that time need only the usual amount of attention and 
care which all young plants require—shading, watering, and woed- 
ing.” 
It is said that propagation by cuttings is apt to cause 
degradation of the plants, and that it is uecessary from time to time 
to revert to seed to obtain a healthy stock. Close planting is 
recommended by Mr. Barraclough in order to prevent the forma+ 
tion of branches, as each branch breaks the continuity of the fibres 
and causes a larger proportion of short fibres. 

Mr, Barraclough is strongly in favour of the manufacture of 
prepared rhea fibre at the plautation instead of exporting the raw 
material in the usual form of ribbons, and recommends for this 
purpose a machino recently invented by M. Faure. The discus- 
sion which followed the reading of tho paper was devoted mainly 
to the respective merits of this and other processes, but as pointed 
out by Sir George Birdwood, in a letter subsequently written, the 
great problem of the movement is not to produce a perfected machine 
or process for the manufacture of the fibre, but to find a constant and 
cheap supply of rhea for keeping the machine, or process, in profi- 
table operation, Including China Grass, the amount of raw rhea at 
presen annually consumed in Europe is estimated at 2,200 

ons; for which prices are pail varying from £8 per ton for the 

lowest grade of ribbons, to £35 per ton for hand prepared China 
Grass, and the consumption would doubtless increase enormously 
if supplies were made available. 
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III,-OFFIONAL PAPHRS. 


A New Method of Tree Planting. 


The following article from the “ Meldura Cultivator ” regard- 
ing a now system of tree planting initiated by Mr. H. M. String- 
fellow, of the United States Department, of Agriculiure, is 
published as a Departmental Bulletin for the information of fruit 
growers in these provinces. 

The writer strongly urges that when I to 2-year old trees 
are planted, the roots be cut back to stubs about an inch long and 
the trunk praned to a branchless whip from 1 to 3 feet high, 
It is maintained that by this means new roots grow strong and 
deop, almost directly downward, thus avoiding the drought that 
often affects the surface roots of young trees planted in the 
ordinary method. Successful experiments are cited in support 
of this method, and especially « peach orchard of 100,000 trees 
planted in Georgia in this way. 

It is directed that the roots be cut cleanly in a horizontal 
plane, a hole 2 inches in diameter dibbled in well-worked soil, 
the tree inserted, and the earth tramped close around it. The 
system has been proved by Mr. W. Gollan, Superintendent, 
Botanical Gardens, Saharanpur, to answer admirably in India 
in the caso of apples, pears, vines, penches and plums, provided 
that they are operated on when dormant, or in these provinces 
from the 20th December to 20th Jannary. It is not advocated 
for mangoes, lecchies, oranges. loquats or other evergreen fruit 
trees, and cin only be successfully followed between the dates 
named. 


D. (. BAILLIE, 


Director, Land Records and Agriculture, 
NW. Provinces and Oudh. 


Tar Revorcrion in Tree Puantina. 


About eight years ago it was announced by Mr. H. M. String: 
fellow, a Texas orchardist of large experience, that the theory and 
practice of tree planting, as hunded down from time immemorial, 
were wrong, and that instead of a tree being the bétter for having 
numerous roots when reset, the very opposite was true, Mr. String- 
fellow then gave a fall history of how he happened to hit upon 
this truth as well as a detailed account of various experiments 
upon a great many kinds of fruit and shade trees that seemed to 
demonstrate the truth of his statement. 

‘The statement did not at that time meet with much support, 
so absurd did the idea of cutting off all the roots of a tree seen 
49 even the most prominent horticulturists. Mr. Stringfellow, 
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however, “atuck to his guris,’ and ina recent issue of the Texas 
Farm and Ranch be again dealt with the subject, and at the 
same timo he gave the experience of other horticulturists in 
support of his contention, The article is reprodueed below for 
the consideration of our readers:— 

“Though I have written to quite a number all over the 
country, the invariable answor has been, ‘ While such treatment. 
may succeed with you, it would be out of the question here.” The 
fact is we inherit our opinions and ideas, just as well as the 
peculiaritics of our bodies, and so true is this that the contrary of 
their beliefs is positively unthinkable to many men. An instance of 
this came to me in @ letter from ono of our most pro-rressive nur- 
serymen. He writes : ‘I have been practising close root-pruning 
with perfect success for some years, and yet my father, who is 
soventy years oli, and sees the good resulta every year, won't admit 
them, bat persists in saying that “if the roots were not necessary 
they wouldn’t be put there.” So firmly indeod has this long root 
fallacy become embedded in tha human mind by ages of practice, 
that even a man of Charles Dawning’s eminence in horticulture 
declares in his great work that che ‘ ideal transplating ’ would be 
to take up a tree with its roots entire. 

“ That this would he absolutely the very worst form, enyone 
can easily demonstrate for himself. Let him take, for instance, 
two peach or other tree seads, and plant a few inches apart in, say, 
a ton inch pot of good rich soil. At the end of next year let him 
take them out and carefully slike off all the soil from their roots 
and plant side by side in the open ground, Let him spread out 
in a large hole all the roots of one tree according to the inherited 
regulation method, aud cut back all roots on the other to about 
one inch, and the top to one foot—just enough to allow of it, 
being stuck down about six inches, like a cutting. Treat alike 
and in two years the root-proned tree will be many times larger 
than the other. 

“ And here I wish to say, very particularly, that the great 
superiority of close root pruning is not always so apparent the first 
year, the tree giving more attention to striking deep roots than to 
making top. ‘liven for several years, we all know, trees as ordi- 
narily set do well, but this isdue to tho fact that a large amount 
of root is removed even then. 

© But a comparison with these will prove that when the strain 
of fruit bearing comes, the close pruned tree—with its roots dee, 
and strong, out of reach of the plough, winter's cold and summer's 
heat and drought—will stand up for many years, giving good 
crops long after the other, with its lateral and surface system, has 
beckon down and died. 

“ How else are wo to account for the early decadence of our 
latter day orchards ? Tho pianter in his haste for fruit, demands 
big trees with plenty of roots and top, to support which, and to 
make them live, the nurserymen often transplant seyernl times. 
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This gives a mass of fibrous roots, which will undoubtedly—if the 
asason is good—make the trees live, but practically dwarfs them 
and destroys their future usefulness. hile Samson lost his 
strength through having his hair cut off, a tree is for ever weaken- 
ed by leaving its ‘hair’ roots on when set, for it seems then com- 
pelled to re-establish itself by emitting new fibrous roots entirely 
from these. This resulis is a permanent lateral and surface 
system. Sink a spade round sucha tree a year—or even two— 
after planting, and a slight pull will lift it from the ground, a 
short root-pruned tree will resist any effort, 

“The whole theory of the Intter method is simply copying 
Nature. She starts her tree from seed, with neither tops nor 
roots and universal experience has shown that these and trees 
grown from cuttings (which are practically seed) if nover moved, 
are the strongest, healthiest, longest-lived and most productive. 

“The advantages I claim for this method—over the all-impor- 
tant one of giving better trees—are ; First, 


“AN ENORMOUS SAVING 


to the nurseryman in digging his stock, which now mnst be 
taken up with roots a foot or more long, Second, an 
equally greai saving in packing. Instead of great bales 
of tops, roots, moss, bagging and rope, and labour of 
putting up the same, or large boxes containing thousands of pounds 
ofthe same useless dead weight, a thousand root and top pruned 
trees could be focked in a medium size, tight box, witha layer 
of wet moss in the bottom to maintain a moist atmosphere, and 
shipped with perfect safety around the world. 


“THE SAVING TO ‘THR BUYER 


will be even greater, As an ingtanco, several years ago I ordered 
5,000 grape vines from California, and wrote specific directions 
for root and top praning as well as packing, and offered to pay for 
the extra pruning, the box to be sent by express. The nurseryman 
setting me down for a crank or fool. packed the vines— top, roots 
and all—in threo immense bales weighing £,30Qlbs, for whieh he 
got a special rate, and yet they cost me £14 charges. _I pruned 
and packed them in a single bale weighing 127lbs. and shipped 
them 250 miles, after which they were set by being simply stuck 
down into well pulverised ground and tramped, the whole opera- 
tion taking but twodays. Every vine grew, and next snmmer—the 
third year—I expect to ship grapes by the car load, It would be 
hard to estimate how many thousinds ‘of ponnds are annually paid 
by planters to railroad companies in charges on worse than useless 
tops, roots and packing, 


“HUNDREDS OF POUNDS WILL BR SAVED IN THR PLANTING. 


Instead of large holes and spreading out of roots, and working in 
the soil hy band, as now practised, the planter will prepare bis 
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ground, stretch a strong line with tags tied at the right intervals, 
make a smull hole with a libble a couple of inches in diameter, stick 
the trees down the proper distanea and whan tha row is done, 
turn back and tramp thoroughly, The tramping is very important. 
I will now repeat 


“DIRECHIONS FOR ROOT PRUNING. 


Hold the tree top own, and cut all roots back to about an 
inch, more or less, sloping the cuts so that when the tres is set the 
cut surface is downwards. Experience has shawn that these roots 
are generally emitted perpendicularly lo the plane or surface of 
the cut. This final pruning should be done shortly before planting, 
s0 a3 fo prevent a fre-h surface for the callous to form. If 
trees aro to Le kept some time, or shipped by a nurseryman, about 
two inches of root should be jeit, the planter to ent vac. as directed 
when the tree is set. Aliout a {cot of top should bo left. More or 
less makes no difference. Tf the tree is well stakeil, threo feet may 
be left without diminishing the growth much. J have had six foot 
trees, well staked, grow finely, but to avoid staking and to secure 
a new straight body it is best to cut back short. 

* Let all shoots grow until a foot or so long, when the 
straightest and best should he left and all others rabbed of, 

“ Looull give the experience and endorsement of quite a num- 
ber of orehardists who have pre this method with uniform suc~ 
cess, but space will notaiiow me to mention ut one, He stands 
on the topmost round of she horticultural ladder, and as far as IE 
know is the only man winxe mind is so anbiassed by the prejudice 
of preconceived opinions, and his perceptions so intuitively correct, 
that as soon as the method and reasons for it were presented, he 
saw ita truth, Withont waiting for the slow demonstration of 
experience, he at once pot itin practice on his great 900 acre 
peach orchard o/ 100,000. trees, which he was about to plant. in 
Georgia. TI wrote him recently as to how it turned ont, Here is 
the reply :—‘Dear Sir, I am glad to state that the close raat pran- 
ing which was practised when planting our entire orchard of one 
hondred thonsand trees at Fort Valley, Georgia, proved to bp 
the most successful operation we over practised, less chan one-half 
of one por cent of the tres failing to grow and all making the most 
viorons and even growth, L have ever seon in any orchard in 
America, The orchard is now three years old, and gaye us an 
enormous crop of fruit this past season, 1 am thoroughly in 
favour of this system of root pruning. 


Your very troly, J, H. Hann, 


“ And now in conclusion, in view of the fact that my individual 
effort of eight yeurs have amounted to practically nothing, the quég- 
tion is how to bring about in the general handling of ‘trees this 
radical but needed reform. I see but two ways. The first through 
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the medium of the nurseryman and his eatalogne, and the second 
through the bulletins of the experimental stations. es 

“Quite a number of nur-erymen are now practising my 
method exclusively, and with perfect success, in all their nursery 
transplanting operations, but thay dare not advise the people to 
adopt it for fear of being accused of trying to induce them to kill 
their trees, so as to sell them more next season, Mr. Hale is the 
only exception I know in the whole country who comes ont boldy 
for close root pruning. Now lei all the rest make mention of the 
subject in their future catalogue: ; next let the State experimental 
stations make exhaustive experiments on all kinds of trees, vines 
and small fruits, planting some with mere stubs of roots—a balf- 
inch—and others with five, ten, fifteen and twenty inch lengths, 
setting enough of exch to allow of taking up some every year to 
demonstrate at ones that beyond a length of two or three inches 
the quantity and size of the new roots is invariably in an inverse 
ratio to the amount of old roots left on. ‘Tne more and longer 
tho ohd, the Jess, more Jateral and weaker the new anes, 

“Lot them subject trees of different ages and length of Lops 
to four or five yeurs of the same treatment, and the result will be 
the same. The older close root oruned. even with four foot tops 
will, if staked, quickly ro-estublish themselves on strong, deep, 
new roots and make fino trees, while the same age long root ones 
will become permanently surface rooted and dwarted for ever. No 
amount of fertilising or oultivation will ever make them catch ap,’ 
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The cultivation of leak in the Dutch Netherlands. 


Abridged twanslation of an article bg R. Seubert in the 
“ Forst- und Jagd-Zeitung. ” 


The Dutch Government possesses in its Java Forests, a most 
yaluaile property which for many yeara past it has beon doing 
its best to improve, 

Tho Worests of Java and Madura, (an island under the admin- 
istration of Java) are offieiully divided iuto two main classes, teak 
and janzle wood forests, ‘I'he former are all under regulated man- 
agement, but of the latter, only those at high olevations, which 
are important from a. climutie point of view, are subject to rules 
which are not very strictly enforced. 

Teuk, locally called Djuti, is found both in Java and Madura 
and ina few of the isiamis further east. In the rest of the 
Archipelago, especially Sumatra, repeated attempls to accli- 
matize teak have yielded no satisfactory results, and it may 
be taken for granted that the failure of the tree in, these 
parts sbows that the climaie is unsuited to it, and that future 
attempts to introduce it will be equully unsuccessful. In Java 
also endeavours hava bean made to grow teak outside its 
natural babitat, both towards the west and at higher elevations, 
but here again it has been fuund thut in the absence of certain 
necessary conditions of soil and climate it is uscless to expect any. 
favourable results. 

Alihongh there is is no prospect of teak being extended 
beyond its nataral home, its cultivation within its proper lmits is 
very easy, provided the condilions are favourable, as it grows rapid- 
ly and alter a short time requires no further attention. . 

Before going on to describe tho present methods of cultiva- 
tion itis necessary to mention the endeavours which have been made 
to repraduce the teak tree by natural means, Thero has beon ne lack 
of such attempts and although occasionally good results have bean 
obtained, in most cases they have ended in failure, It is true 
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that in Java a secondary growth is found wherever the ori- 
ginal virgin forest has been reioved, but such growth gene- 
rally consists of coppice shoots, which although they grow 
luxuriantly, are very liable to become hollow and are consequently 
unsuited for the production of timber of full size and valno. 

In many cases, where for instaneo cultivation is too difficult 
or whore it is profitable to disposs of large quantities of firewood, 
advantage is taken of the great power of coppicing which teak 

ossesses, and the trees are felled as close to the ground as possible 
in order to favour the development of stool shoots. 

The present method of exploiting the forests is the 
chief obstacle to their natural regenoration. A block of forest 
is leased to a contractor and every year a certain urea has to be 
felled, hut in order that the timber (a portion of which the State 
is compelled to buy for its publie works) may bo brought to market 
fully seasoned and in the best possible condition, the green trees are 
killed by girdling about two years in advance of the felling, the 
girdling being preferably carried out at the commencement of the 
rainy season (November and December). The girdled trees lose 
their leaves in a very short timo, und owing to the increase of light 
and the heavy rain coming together, the seed lying on the ground 
germinates freely, but at the same time undergrowth and 
weeds of all sorts spring up with the greatest luxuriance, 
especially the alang alang grass, and a speceis of lantana, 
The ringed trees also, although they die above the girdle, 
send out in the course of afew menths from below the girdle 
a mass of large leaved shoots, anil ina short time what was fairly 
clear ground becomes an almo-t impenetrable junglo, which is 
fatal to the light-demanding texk seedlings; any attempt to free 
the latter would be useless on accoant of the felling which has to be 
made later, The few seedlings that survive are destroyed during the 
felling operations and when the area to be planted up is, ab 
the close of the felling year, handed back cloared of ull growth, 
according to contract, the ensuing rains produce nothing but a 
very sparse crop of seedlings, as during the two previons 
ian no new seed has been produced by the dead stems. So 
long then as the exploitation is carried out by the above means 
the natural regeneration of teak is out of the question. 

The following is a description of the method of cultivation at 
present practised. 

As the work to be done consists mainly in planting op 
cleared blocks, there is no choice as to the area to be operated on. 
Any ground which was once covered with good teak forest poses- 
ses the necessary conditions for anew plantation, though, of course, 
any included patches which were entirely or principally occupied 
y jungle woods or were blank, require some consideration. 

extto the suitability of the soil for cultivation, the most important 
condition is the degree of moisture contained in it, Planting 
is useless in places, where the later exceeds a certain amount, or 
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in ill drained places where water stagnates, the teak plant requiring 
good drainage and being very susceptible to excessive moisture. 
Even when mound planting is resorted to, the young plants, 
though they make good yrowth at first, very often eventually 
succumb or develop into budly shaped trees. ‘This also happens 
in the case of plantations made on ground with an impermeable 
subsoil, though the surface soil may be to all appearance good. The 
presenc of more or less pure groups of junglewood in teak forest, 
as for instance on the banks of rivers or on low lying ground, genes 
rally points to excessive humidity and such places should be 
avoided. : 

The best teak forest is found on soil derived from the tertiary 
formation, a belt of which crosses Java in the direction of its 
greatest length, forming long ranges of very broken bills. Here 
on the bard clay or marl soil, which often ‘contains a large pro- 
portion of lime, and which seems to snit no other kind of tree, 
the teak is quite at homa and grows in forests either quite 
pure or with a sparse admixture of other species. * The 
forests are however much out up by the spread of cultivation and 
have almost disappeared from the valleys, Tork is also found 
on voleania soil wt the foot of the hills and on alluvial ground, but 
in such places it is less abundant and mixed to a greater 
extent with other trees, he timber grown on such land is also 
smaller and inferior in quality to that found on tertiary soils 
and the more fertile voleanic soils favour a rank development of 
tropion! vegotution which gradually drives out the tenk tree. 

After many years of experimental teak cultivation, more or 
leas anccessful, but always uncertain, the system now almost ex- 
clusively adopted is that of planting or sowing combined with Geld 
cropst. In Germany the crops grown under this system usually 
belong to the owner of the Vorest, by whom they are raised, but in 
Java they are the property of' the cultivator, who, in addition, is paid 
for the teak plants at rates which vary according to local circum. 
stances, | The customary unit of area in Java is the * bahoe ” or 
“ bouw ” (pronounced au) = 7096°5 square metres or about 1:75 
acres, and the rate paid varies from £10 to f 40 per bahoe (abont 
Rs. 8 ro Rs. 81 per acre), but the average uaully lies between f 20 
and £40 per bahios, (or Rs. 16 to Rs. 24 per acre). 

‘The profits which accrne to the native cultivator from teak 
cultivation are by no means small, as he not only gets a much 
higher return for the two or three crops of miscellaneous produce 
grown on the rich virgin soil of the plantation than he would 
from his own exhausted fields, but receives in addition a money 
payment for the teak plants, besides being let off his land tax. 


* The aauocivted trees are generally Lagerstroemia regine, Shoutenia 
ovate, Butea frondom, and Scbleichera trifuga, 


+ Practically the same sa our lurma method of Teak pane ‘8 cultivation, 
lox. ED, 
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But it is nevertheless often extremely difficult to convince 
the snapicious Javanese cultivator of the reality of these advantages 
or to persuade him to undertaks this form of cultivation, and it ig 
often still moro diffienlt to get him to carry out tho conditions 
agree] on ina loyal manner, ‘The Forest Department cannot ose 
force as the contract is an optional one, and under the local laws 
broach of contract is only punishable when fraudulent intention ean 
be proved. Practical considerations prevent recourse to a Civil 
Court, especially when the defendant is a pauper, 

“Consequently the negotiation and carrying out of a planting 
contract is a vory difficult business, requiring a groat deal of 
patience and tact on the part of the European Forest Officer; good 
subordinates area great help, but they are often wanting, In some 
districts, for instance, Tegal ani Pokolongan, in which the Taungya 
plantation system was introduced by the present Inspector of 

‘rests over 20 years ago, the people have laurnt to fully appre- 
ciate the advantages of the system and undertake the work will+ 
ingly, bat in other parts of the island it is only with the greatest 
difficulty that they can be induced to carry ont the work, and often 
refuse ‘altogethor to havo anything to do with it. In such 
cases, cultivation has either to he abandoned or carried out depart- 
mentally, which costs a great deal mora than contract work and 
is seldom as successful, owing 10 want of supervision, the forest 
charges being very large an! the subordinate stuff weak and 
often very bally paid. The vost of departmental eultivation 
amounts to £40 to £60 per buhoe (Rs, 24 to Ra, 48 per ucre) 
and under unfavourable circumstances, often to a good deal more, 
; A tew months before the rains, which begin in Novembor, the 
Forest Officer in the presenes of the local Javanese headman makes 
an agreement with the villagers for the now cultivation, the condi- 
tions being clearly laid down and the name of each cultivator and 
the land he is to plant entered in a list; a part payment is generally 
made in advance at the samo time, The novotiations do not always 
proceed smoothly and many meetings are often necessary before 
the matter can be arranged to the satisfaction of both parties. It 
should here be noted that the agreement holds good until the 
young plants are able ta take care of themselves, (anier ordinary 
circumstances a period of from 15 to 18 months) and that pay- 
ment is made in instalments. The presence of ihe forest officer 
is necessary at each payment in order to prevent disputes and 
the pay shaets are also signed hy the local native official. 

The following are the conditions of contract in the district 

managed by the writer. 
_ ‘Phe contractor binds himself to commence preliminary work 
‘ag soon as the cleared area is made over to him, towards the close 
of the dry season, so that the sowing can take place at the com- 
mencement of the rains, 

~The preliminary work comprises the more complete cleaning of 
the ground, pegging out the sites for the plants (the usual planting 
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distance is 3 ft. x 10 fi) and finally the breaking up of the ground 
in patches of a foot square at each peg, and as deep as the hardness 
of the soil will allow. 

Whon this is done the cultivator has to sow the seed, which 
is provided for him by government, putting in 4 or 5 soeds at each 


eg. 
vee After that he hus to sow his field crops between the rows, 
and in carrying out the cultivation necessary for the latter, to take 
care of the young teak seedlings, 

He ma-t raise two fleld crops dering the first agricaltural 
year (Ist July to 30th June) and if necessary a third crop in the 
following year. 

in any case, he mustkeap the gronnd weeded daring the 
socond rains in onder that the plantation may be handed” over 
clear of any growth that would be likely to suppress the young 
trees. 

The cultivator is responsible for filling up any blanks that 
may occur. 

In return for the shove work the enltivator has the right to 
the full uso of Inserop without paging the customary land. tax, 
Any wood left on the ground becomes his property and he is paid 
at the rate of 180 por bihoe (Ix. 24 an acre), ‘The payments are 
made in 5 or 6 instalments, the first. as an advanea, at the time the 
contract is made, and the last when the plantation is handed over 
at the end of the second rains. 

The agreement is a verbal one anil is made in the presence 
of the headinan of the district, the fact of taking the advance 
being considered as proof of acceptance of the conditions. 

The forest officer would then have no further trouble with 
his plantations, if only the good Javanese cultivator would adhere 
strictly to tne terms of the contract, butas a matter of fact the 
plantations aro _yeneraily a coustant sources of anxiety to the 
forester, the cultivator being apt either to let the time for sowing 
slip by or else to allow the young plants to be choked by weeds, 
in which case there is vothing left bat to complete the plantation 
departmentally as far as practicable, 

There ave districts where owing to a wholesome com- 
petition for the contricts the people take pains to carry out 
the conditions of the contract and bring the plantations to a great 
degree of perfection, bat on the other hand there are tracts where 
nothing will induce the people to take to the work, and where it 
has then to be done on daily labour, which notwithstanding the low 
rate of wage, 25 conts (54.) is always much dearer than the other 
method, 

Next to an excess of moisture in the soil, weeds are the 
principal enemy of the teak plant and among these thy alang 
alang grass (Jmperata arundinacea) is the worst. No one 
unacquainted with the tropics can form any idea of the dense rank 
growth of this grass. 
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In teak plantations, all that is necessary is to keep the ground 
clear and the soil looss during the first two yours or at any 
rate to keap down the growth of alang alang grass. As soon as the 
young teak trees attain a height of from 12 to 15 feet, which is 
usually during tha sacond rains, they are practically out of danger 
and still more soin the 3rd year when they begin to close np. 
They are then able to witustand the namsrous fires which 
oceur daring the dry season. 

As the canopy becomes more complete the alang alang dis- 
appenrs, at least that portion of it that is above ground, and gives 
place to a harmless undergrowth, 

The teak seed ripens during the dry season (July or August) 
when it is shed in abundanes, and is collected from the best 
grown treas. Before sowing, the toak soed is sometimes ronsted, 
by covering it up with straw and setting the latter alight. ‘This 
procedure is not necessary bat is often recommended and is an old 
standing custom. 

‘The saed is sown in the beginning of the rains, not earlier 
than October and not later than December. Toree to five seeds 
are put down ateach peg and covered lightly with earth. At the 
same time, what remains over ol the seed is spread out in beds 
here and there between the rows. or merely scattered on the 
ground in order to have a reserve of planting material, Owing to 
the protective covering of the teak seed. a hittle dry weather ‘i 
no barm and itis adisputed point wherher it is better to sow 
just before the rains or to wait until they have fairly seu in. The 
Javanese enltivator prefers the latter, and there is often much 
trouble in getting him to sow early enough in the season. 

When the seed hus been sown and the rains have fairly set ia 
the qultiyation of field crops should be started as soon as possible, 
Maize is one of the most suitable crops for both interests, though in 
many places people prefer plunting a speeies of hill paddy, bat 
where this plant is cultivated the soil is not so well tilled and the 
young teak plants are linble to suppression as the paddy ripens. 

Tf the rains are favourable, the seed germinates in_about 8 
days, or at most a fortnight or 8 weeks after soving. Ta good 
years there is usually a superabuniance of planta, us mast of the 
seed garminates. For transplating, quite young seedlings with 
from 2 to 4 leaves and unlignifiel stems are the best, see-llings 
that have come up in the previons rains should be absolutely 
rejected, 

The second crop ix sown in March or April, either maize a 
second tims, or else some such crop ax cotton, eastor oil, clulties, 
beans, tobacco, &o, The forester prefers the latter, as it does not 
suppress the teak plants and entails constant attenrion to the soil, 

‘At the time of the second harvest (June or July) the weather 
is very dry and a thorongh cleaning of the ground is necessary, as 
a precaution against fire. The teak plants ure by this time about 
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6 feet high. Except in exceptionally dry years or on dry exposures, 
the young plants retain their uppermost leaves throughout the dry 
poason, alchongh older trees are leafless at this time of year. 

A further tilling of the ground is desirable in the 2nd year 
and is indispensable where tre alang alang makes its appearance or 
where the ground gets covered with short thick growth of grass. 
Dry rice cultivation is at this time very appropriate, At the end 
of the second year the teak plant has attained a beight of 
19 to 20 feet butis still unbranched, 

Tho piantations are taken over at the end of the second 
rains alter undergoing a final weeding. Weeding in the 
8rd year is only nevoasnry in backwart areas; anything that 
Tequires weeding after tiisis not worth the labour entailed, 

The branches begin to develop in the 3rd year and the canopy 
gradually closes so that the weous become fewer. If the trees 
are planted 3 feet by 10 feet and the growth is normal, thinning 
becomes ulvisable about the 3rd year, but for want of the necessary 
establishment, this measure eannot usually be carried out. Later 
on the people of the surrounding villages undertke this work 
without authorization and are careful to remove the best trees. 
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Indian Timbers for Fishing Rods, 


With reference to Surzeon-General Bidie’s paper on the 
above subject in the Fishing Gazette, L may parhaps be allowed a 
few remarks, as I have for some yeara been experimenting in 
this direction, Why Surgeon-General Bidie calls Thespesia po- 
pus the Indian Seaside Muhoe, Perhaps goodness only may 

now, at any rate I never heard it called by that name before, 
The wood, however, not the name, is the important thing, [t is 
an excellent tough and elastic timber. most of the Bombay carriage 
wheel spokes and ekkas are made of it, 1 mado golf sticks of 
it, and foand it at jeast as yood na the imported ones. Ik would 
ceria nly do for fishing rods, tar the top-joints. 

Parratia Jacquemuntians L looked at pretty frequently, but 
cama to the conclusion that it was not even worth trying. The 
wood is no doubt extremely flexible and fairly tough, but ia 
deficient in strength an ticity, and does not grow in a form 
at all suitable for rod-makin J ‘searched for many days without 
finding any trees that 1 thonght worth cutting a rod out of, and 
Parrotia was common enough in those forests, ‘The Grewians I 
have cut into rod lengths and seasoned, and think they ought to 
come to the front. Those | tried were extremely tough and stiff, 
and elastic, but they had the defect of developing minute cracks 
in drying, Hicsaghott the thickness of the log, a defect that 
would probably he fatal for (rade purposes, mless it can be over- 
come. ‘Th: same may be sail of another splendid timber, Ano- 
geissna latifolia Bath these trees 1 have eplit up into matchwood 
irying to find a length free {rom minute cracks. Probably the 
seasoning could be carried ont better than this Ougeinia dalber- 
gioides I have cut up a lot of, having liad a great admiration for 
its strength, toughness and eiasticity. tis excellent for shatts and 
such like large work, but disappointing for fishing rods, However 
straight the tree, the grain will be found generally very cross and 
twisted, fall of knots and flaws. A rod made of it would be prett 
sure to warp in six months, Dalbergia Sissoo I do not think mucl 
of, Dalbergia latifolia is better and might do for top-joints, 
Acacia Catechn is an excellent timber, but I never thought of 
trying it for rods, if not too brittle, it might do. Heritiera and 
Hardwickia should make good top-joints, though I never had the 
opportunity of trying them. 

Lagerstroeiia tomentosa I do not know, but hear that it is 
qnite useless, Lagerstroemia parviflora and microcarpa I bave 
tried, and found them nice, light, straight-grained, elastic, timbers, 
but withont much strength. Gmelina arborea I never thought 
worth trying, and do not now, as it is a sottish wood of no partic- 
ular character. 

The palms would be excellent, I have bad real hard servico 
out of them, they are hard, stiff, toagh, elastic as need be desired, 
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but they have the evil habit of throwing out splinters, Cut and 
polish with the utmost care, you huve only to bend it well a fow 
times, run your hand up it, and piek out the splinters at leisure. 
The wood tissue is too uneven, very hard fibres embedded in a 
more or less soft cellular matrix. “The outside of the palm alone 
is good, the interior being principally pith, 5G 
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Agricultural Department, Assam, Bulletin No. 3. 
Nore ON THE CULTIVATION OF Raga mv Assam. 


Rhea is cultivated by the raiyats, chiefly in small patches near 
their homesteads, in all the districts of the Assam Valley, except 
Goalpara. The cultivated rhea known in Assam at the present 
day, is Boehmeria nivea. In the article on Rhea aod China grasa 
in the Dictionary of the Economic Products of India, certain 
evidence is referred to as tending to show that the rhea originally 
cultivated in Northern Bengal und Assam was a different variety, 
Boehmeria tenacissima, and the ~uggestion is made that_the latter 
kind may be found sore suitubie for cultivation in India than 
Boehmeria nivea, as being better adapted to bot and moist clim- 
ate. However this may be, the only plant now known and culti- 
yated as rhea in Assam is Boeh:merca nivea, and though a search 
has recently bean made for Boekweria tenacissina throughout the 
Assam Valley, nota single specimen of it has been found, So far, 
also, as the writer has been able to ascertain, there is no tradition 
among the raéyats that any other variety of rhea than Boehmeria 
nivea was ever cultivated in the valley. 

Rhea (Rika) is the vernacular namo by which Boehmeria 
nivea is known in the four apper districts of the valley,—Lukhim- 

ar, Silsagar, Darrang, and Nowgong. In some parts of the 

amrap district. it is known as rhea, and, in others, by the 
Bengali name, Kankhura, The wild rhea (Ban rhea), which is 
found in the jungle throughout the Assam Valley, is also a variety 
of Boehmeria, but no fibre is over obtained from it by the Assimese, 
and it does not appear probable that it could over be of any com- 
mercial value. In the Surma Valley (Sylhet and Cachar dise 
tricts), no form of rhea is known to the native cultivators, but, 
on a few tea estutes, Bochmeria nivea has been raised expori- 
mentally ona small scale. On the occasion of a recent: visit to 
the Jaboka Naga tribe, inhabiting a tract of the hills to the south- 
east of the Sihsagar district, the Reportor on Economic Products 
to the Government of India ascertained that Bochmerta nivea is 
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cultivated by the tribe, und that they also spin and manufacture 
into a course cloth, the fibre of a jungle plant called by them Ban 
thea, which has has been identified by the Roporter as Villebrunea 
appendirulata. 

The soil on which rhea (Bochmeria nivex) is cultivated 
should be be light and free, not stiff, and either naturally rich, or 
well manured. It must also be above the reach of inundation, and 
well drained, as the plant is at once killed by water lodging at 
its roots, Subject to these conditions, it would appear that rhea can 
be growo in Assam ona yariety of different soila, In the Assam 
Valley, the rich loam which composes good tea land bas been 
found suitable for it, and in Sylhet it is reported to be grown most 
successtuily on well-drained bAdé land. By the Assamese, 
however, it is most usually raised on sandy loam, which has been 
artificially fertilised, ebi-fly with cowdung manure. The crop is 
generally grown from root cuttings, though in some places stem 
cuttings are occasionally used, and, according to the statements 
of native cultivators, can be planted at any time during the rainy 
season (April to October); but the months usually selected {or 
plunting are Baisabh (5th April to 18th May) and Kartik (15th 
October to 15th Novemver}, The more eareful cultivators, if the 
ground is not already well-drained, and quite secure from inunda- 
tion, commence operations by digging a trench about two feet deep 
round the putch selected. The ground mast be weli hoed, Mr. 
J. Buckingham, 0.1. &, of the Amguri tea state, Sibsagar, who 
has culiivated rhea exjerimentally, considers that- hoving to a 
depth of at least 18 inches is necessary—and manure is applied 
both wefore and after planting. The only manure systematically 
used by the Assamese, and considered by them indispensable for 
thea, is cowdung ; Mr. Buckingham, however, thinks that decom- 
posed vegetable matter is the best manure. As rhea is grown by 
the native cultivators close to their houses and cattle sheds, an 
abuudant supply of cowdung manure is usually available for the 
crop ; wood ushes from the cooking hearth are sometimes thrown 
on the ground, where rhea is grown, but they are not regularly 
used as manure, Some cultivators mention the use of rice husks 
aa manure for rhea, while others state that the busks are spread 
on the ground for the purpose of attracting field mice, which 
render ussistance by nibbling, and sv reducing the size of the rhea 
roots, when the excessive growth of the latter results in overcrowd- 
ing and the consequont deterioration of the stems. This state- 
ment the writer has not had an opportunity of verifying, The root 
cuttings are planted in rows from two to three feet apart, with 
abont the same distance between the rows, and about six inches 
deep. Mr. Buckingham recommends planting in trenches about 
three inches deep,and carthing up the shoots as they appear above 
ground, In applying manure after planting, it is important to 
avoid choking the shoots by its excessive use. Where the crop is 
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grown near a village, it must be protected by a strong bamboo 
fones, ag cattle and gouts ave very fond of the leaves and tops of 
rhea. 

In the oxperimenta made in rhea cultivation at Saharunpur, it 
has beon found that the stems prodnced are usually unfit for con+ 
version into fibre, owing to the irregularity of their growth, caus- 
ed by alternations of dry and wet heat, the result of which is that 
the fibre whieh they contain is not of uniform quality throughout 
and that the difficulty of extracting it is enhanced. 1n the Assam 
Valley the cuitivation of rhea does not appear to be attended with 
this difficulty, At Salarunpur. and in all other parts of Northern 
India, exespt Assam, little rain occurs during the months of the 
cold weather (November to Murch), and the early part of the hot 
season, comprised in the months of April and May, and the first 
half of June, is characterised by intense, dry heat. In Assam 
there are no dry, hot months, the rains setting in regularly by the 
middle of April, and even during the cold weather. humidity is 
greater than in otter parts ot Northern ‘ndia. Accordingly, in 
Assam, rhea continues growin: throughout the year, though at a 
somewhat slower rate in the cold weather than in the rains ; and 
whereas, at Saharanpur, the crop is cut only twice a year, once in 
Jone, and once in October or November, in Assum ‘cuttings are 
obtained at much more frequent intervals, as will be shown further 
on, According to the statements of numerous cultivators who 
have been esimined, there is no difference, as reyards the qualicy 
of their fibre, or the diffieulty of separating it, between rhea stems 
eut in the cold weather and those obtained in the rains, The 
writer has seen, in March, at the end of an unusualiy dry cold 
weathor, in Lower Assam, stems over six feet high, and apparent- 
ly uniform, of rhea plants which he was assured, had been ont 
only two months before. ‘The rapidity of growth, however, expeci- 
ally during the cold wenther, depends much on the amount of 
manure applied and the general care taken in the cul:ivation. 
The stems just referred to were grown on carefully tended land, 
while, at the same time and on land of probably the same natural 
fertility, the rhea crop observed was withered and stunted, and 
not likely to yield any fibre till the beginning of the rains, 

Proverbially careless and unthrifty, the A:samese raiyat is 
little disposed to take trouble with a crop like rhea, the produce 
of which is required by him only in small quantites for domestic 
consumption. It is hence, scmewhat difficult to estimate from 
Assam experience what the crop is capable of under careful 
cultivation, In the majority of instances, except a little weeding 
during the first few cponth. of growth, nothing is done for the 
rhea patch after planting, and its owner looks only to cutting 
the stems as often as they beewmo fit for use. Under this treat. 
ment, alter two years. the soil becomes exhausted, and the rhea 
stems grow weak and thin ; the roots are then taken up, divided, 
and replanted elsewhere. The more intelligent raryats, however, 
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admit that, with frequent manuring, rhea can be continuously 
grown on the samo land for many years ; indeed they place no 
limit on the length of time for which the erop can be coaltibated on 
the same land if only manure enough be applied. There ig room 
for doubt as to what the maximum period is. In reports from 
China and America, very long periods, varying from 80 to 100 
years, have been mentioned ; but it seems probable that unless 
some process of thinning were resorted to, transplanting al com- 
paratively short intervals would be necessitated by the overcrowd- 
ing of the roots. In paragraph 8 of Mr. Montgomery’s report on 
the experimental cultivation of rhea in Kangra (Dictionary of 
Economic Products, Volume VI, Part 1 page 472) the removal 
of the roots every four years is recommended, in order to avoid 
overcrowding. On the ‘other band, in the report of the Superin- 
tendent of the Botanical Gardens, Suharanpur, quoted at pages 
476-481 of the same volume, eloso planting is advocated, 
with a view to preventing the growth of weeds and im- 
proving the quality of the fibre. By the Assamese the 
crowding of the roots, as well as tho impoverishment of the 
soil, is sometimes alleged as a reason for re-planting the 
crop on fresh land, but the writer has seen rhea flourishing on 
land where it is said to have been grown continuously for eight 
years without thinning. 

In different. published descriptions of rhea cultivation, in 
which the number of cuitings that cum be obtained in a year is 
referred to, it appears to he implied that, at eortain intervals, the 
whole of the stems from roots planted at the sume time in a field 
can be cut simultaneously ‘This, however, is not the usual prac- 
tice in Asram, where the received opinion is that, in erder to 
obtain the greatest outtara and best quality of fibre, each stem 
must be cut atacertain stage of its growth, namely, when the 
lower portion of the stem turns brown, and before the plant has 
flowered. Asall the stems from roots planted together do not 
reach this stage simuitaneously, the custom is to eut selected stems 
from time to time as they become fit for use. In this way selectod 
stema are cutat intervals of from ono to two months in the rainy 
season, and from two to three months in the cold weather. Rhea 
planted at the end of the rainy season (October to November) will 
yield the first cutting about the end of March or beginning of 
April ; if planting be carried ont at the beginning of April, the 
first cutting may be obtained about the middle of May. When 
the crop has fairly established itself, cuttings may be taken regu- 


larly at the intervals mentioned above. 
No irrigation is required for rhea in Assam. Between the 


timo of plunting and the first entting, constant and careful weed- 
ing is necessary, but, after that, light hoeing between the rows 
after each cutting, and manuring once a year, if the soil be poor, 
seems to bo all the caltivation that the crop requires. 
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The method of preparing the fibre in Assam has been describ- 
ed in reports previously published, and may be briefly recupi- 
tulated here. After the stems have been ent, the leaves are strip ped 
off, and the green outer cuticle removed by seraping with a knife, 
The stems are thon dried in the sun for from four to six days, 
after which the bark is peeled off, and left to steep fortwo or three 
hours in cold water, in which pieces of some acid fruit are some- 
times placed along with it, ‘lhe acid appears to have the effect 
ofdiasolving the gum contained in tho bark, and facilitatmg its 
removal. After this steeping, the fibre is separated hy washing the 
bark in clean water and rubbing it between the hands. 

It is necessarily very diflicult to estimate, from the state- 
ments of native cultivators, the avorago ontturn of cleaned fibro 
which may be obtained from a given area of land under rhea 
which is properly cultivated. As mentioned above, careful culti- 
yation of this crop is the exception, and the ra‘yat who raisea it, 
asarole,on a diminutive putch not exceeding three or four 
porches in extent, keeps no strict account of tho fibre which it 
affords, a few handfuls at a time, for domestic uses, The Assamese 
peasant is, moreover, strongly averse to giving any information 
about the outturn of his crop, and any statements he makes on 
the subject are usnally undcr-estimates. Calculations bused on 
such statements, which may be taken for what they are worth, give 
estimates of outturn for rhea varying from 76 Ibs. to GOS Ibs. of 
cleaned fibre per acre, On the other hand, the estimate deduced 
from an experiment made in the Nowgong district jail in 1885 
was 911 Ibs. per acre. Mr, Buckingham estimates the outturn 
under favourable circumstances, at 640 Ibs. per acre, and this may 
probably be taken as a safe estimate for Assam. Mr. Montgomery, 
alter iwelve years’ expericace of rhea cultivation in Kangra, 
estimated the outturn of cleaved and dried fibre at 972 lbs, por 
acre, but it seems doubtful whetber the fibre produced by him was 
as thoroughly cleaned as thal prepared by the Assamese method. 

There are no accurate statistics of the area under rhea in 
Assan. ‘The crop ia found, here and there, throughout the five 
districts of Kamrup, Nowgong, Darrang, Sibsagar, and Lakhim- 
pur, and’is raised by cultivators of all clusses ; not by the fishing 
caste only, as bas been stated. In spite of this wide distribution, 
the total area under rhea is unimportant. In the districts named, 
its cultivation is confined to» small proportion of the total num- 
ber of villages, and in any one village, as a rule, not more than 
halt adozen raiyats will be found who cultivate it, while the 
average urea cultivated by ewwh raiyat is, as already stated, ex- 
tremely small. 

In the whole of the Assam Valley, the total area under rhea 
probably does not exceed 2,000 acres. The small extent of rhea 
cultivation in Assam is casily understood, when the Inbour involved 
in preparing the fibre is taken into account, and when it is cone 
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sidered that the Assamexo manufacture from it fishing nets and 
dines only, and are unacquainted with the higher uses to which it 
can be put. 5 

Whether rhea can be successfully grown on a commercial 
seale in Assam, is a question which can only be determined by 
experiments, such as are more likely to be carried out in a satisface 
tory manner by private ageney, than by a Government department, 
It is certain that, on this point, no conclusion ean be safely drawn 
from the existing cultivation in the provinco, which is everywhere 
of the nature of garden cultivation. The data bearing on this 
qnestion, which are available, will, however, be of interest to any 
one proposing to make an experiment with the rhea crop, and it 
appears desirable that they should be laid before the public, 
There seems to bo no doubt thut the climate of the Assam alley 
districts is favourable for the cultivation of rhea ( Boehmeria 
rived) throughout the year, while waste land suitable for the ero 
is available in abundanec in those districts. On the other han ; 
there is no probability that the cultivation of rhea will ever be 
undertaken on a large seule by the Assamese ratyat, owing to 
the Iubour involved in the separation of the fibre by liand, and to 
the fact thaé any machinery or process by which it could he more 
easily extracted would by Dison the rafyat's means. Tho pro- 
sent condition of the Axsamese peasant is such that he is not 
compelled to engage in any laborious occupation in order to 
obtain « subsistence, which is all that he requires, and even the 
trouble of preparing jute for the miarket has been sufficient hitherto 
to deter him from the cultivation of that crop, in. spite of the 
large profits which it woald probably yield him. So far ag pre- 
sent indications gro, it appears that if rhea cultivation is ever to 
become an important industry in Assam, it must be established 
there, like tho tea industry, by European capital, with the help 
of imported labour. Before investing capital in this speculation, 
it would be well if parallel experiments could be made with 
Boehmeria mvea and Buchmeria tenacissima, in order to decide 
which variety thrives bit in the Asean climate, 

1n estimating the cost of rhea cultivation, the frequent manur+ 
ing which would he necessary, if any but the very richest soil 
wero selected, must bo tien into account as an item of expense ; 
but, with regard to this, it may be pointed out that cattle dung 
hus ut present no sellirty value in Assam, not being generally 
used either for fucl or manure, Immense quantities of this max 
nure at present go tu wasle anoually in Assam, so that its cost 
would probably be litle more than’ the expense of collecting it 
and conveying it to the plantation. With reference to the state- 
mont of the cost of the experimental cultivation in Kangra, given 
at page $74, Part 1, Volume VI of the Dictionary of ihe Kcono- 
mie Products of India, i: may be observed that ‘rent at Rs. 10. 
per acre has there been shown as an item of expense ; whoreas, 
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in Assam, under the rules for the settlement of waste land for 
special cultivation, land could be obtained for rhea on thirty years’ 
lease, after certain preliminary expenses, for two years’ revenue 
free, and afterwards at progressive rates rising to Re, | per 
acre, the lease being renewable on its expiration at the ordinary 
rates of revenue which may be then current in the province. 
Irrigation, again, which is required for the rhoa crop in Kangra, 
would not be needed in Assam, On the other hand, nothing bas 
been allowed for cost of manure in the statement referred to, 
and the cost of Iubonr would be considerably greater in Assam 
than in Kangra. 

A question which has to be dicided is whether the produc- 
tion on the rhea plantation of cleaned fibre, or of the article now 
known in commerce as rhea ribbons, that is strips of rhea bark 
containing the fibres as well asthe dried juice or gum, with the 
outer cuticle adhering, should be aimed at. In tho rhea industry, 
as it at present exists in Assam, dried ribbons are not produced, 
the outer cuticle being scraped off immediately xfter the stems are 
cut; but, in an article which appeared in the issue of Capital 
of the 4th August 1896, it is stated that, in an experiment made 
on goad soil, the average outtarn of dried ribbons obtained, was 
1,600 Ibs. per acre, Taking this vate of outtorn, it is hardly pro« 
bable that a plantation could be profitably worked in Assam to 
produce rhea ribbons, the price of which at Indian ports of 
export is quoted at only £7 per ton, This low price is due to the 
fact that the quality of the fibre contained in the ribbons cannot 
be gauged ai the timo of purchase. and also to the heavy percen- 
tage of waste matteron which freight has to be paid when rib- 
bons are exported, In order to offer satisfactory prospects of 
profit, it would acem that the cleimed fibre must be prodaced on 
the plantation, and it is certain that, in Assam, this could not be 
done by hand labour, after the native method, except at a proli- 
bitive cost. Some machinery or process seems, therefore, to be 
required, which shall be simple enough to be put in operation 
on the plantation itself, and which shall produce, from the fresh 
cut stems of rhea, cleaned and degummed fibre in the condition 
in which it is requived by the manufacturer in Europe, 


F. J. Mowanay, 
Shillong, 


The 12th April 1897. Offg Director, Department o7 
Land Records and Agriculture, Assam, 
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VI.-HRTRAOTS NOTES & QUERIES 


The Timber Supply of the British Empire.* = - 


By Proressor W. Scuricn, C. I. E., Pa. D, 

When I, at the invitution of the scientific director of the 

Imperial Institute, undertook the task of reading a paper on the 
timber supply of the British Empire, I thought that I had svffi- 
cient material for the purpose, but the deeper I went into the 
subject the more I found that the information which is necessary 
to deal satisfactorily with tie question is very incomplete, There 
is indeed a vast amount of information available, but it isin many 
eases given in auch general terms that it is not easy to draw 
correct and reliable cong/asions from it. It is, for practical 
urposes, of very little uso to find it stated thata large area of 
forest is available in a certa:m country, since that may mean much 
or very little indeed. [nu only too many cases the areas include 
Jarge ‘tracts of country which contain little or no useful 
timbor, while in others the composition of the forests and the 
Proportion in which the valuable timber trees participate in it 
are not given, and can only be roughly guessed. Under these 
sireumstances { have tried to make the best of the available infar- 
mation, and I trast that the remarks which 1am about to address 
to you may not be found juacceptable. At the same time I hope 
that I shall have your kin indulgence in case I should have 
fallen, here and there, into error, 

The question of the tiaber sepply of this mighty Empire is 
of such extent, that it would be impossitle to deal with it exbaus- 
tively in the course of an hour: hence I shall have to restrict my~ 
self to the consideration of a few points which deserve onr special 
attention. 

The British Empire is of enormons extent, covering an area 
of about 9,000,000 square miles, with a population of some 
350,000,000 people, leaving out of consideration the lately ac- 
quired territories in Afsica, about which our information is as yet 
incomplete. This huge area is scattered over the fuce of the globo 
from the North Polar region te the 55° of southern latitude, in+ 
cluding all shades of climate from eternal snow and ice to tropical 
heat, and a rainfall ranging from absolute aridity to more than 
500 inches a year, 

A further aspect presents itself in the denaity of population, 
which differs from the maximum to be found on the earth to the 
total absence of inhabitants (rom large areas. 

It is obvious that the forestry question of such an Einpire 
eannot be dealt with wholesale, bnt that it must be studied and 


* Read at the Imperial Institute, 20th March, 


itt timper supriy ov rite perriad Brim. oi} 


answered for each part separately, And yet as regards the timber 
requirements of the whole a fair idea can be formed, and concla- 
sions arrived nt, in how far the available supplies aro likely to 
meet the demand, : 

This is, therefore, the subject with which I propose to deal 
to-night, though necessarily only in skeleton form, 

Tho annual statements of the trade of the United Kingdom 
with foreign countries and British possessions laid before Parlia- 
ment give the imports and exports of timber into and from the 
various ports of the Empire, and they thus enable us to estimate 
the requirements and suj:plies. 1 have, therefore, prepared Table 
I. which shows the mexn annual imports and exports for the two 
periods of 1884 to 1888, and 1890 th 1894, 


TABLE I, 


Average Annual Net fniports and Exports of Timber into and 
from the several parts of tre British Em-vire, caleulated yrom the 
Returns for 1884 to 1894, 


ee 


Peniop 1884—18398, PeRtop 1890—1894, 


Coustry, 


| | Net Net Net Net 
Imports | Exports, | Imports. | Exports, 


£ £ & & 
15,000 000}, 17.505,000} 
Australasia : 1,284 000 Liess'o00 | 
Cape of Good Hope . 
Barbaiiora Bs 
‘Trinidad 


British Guiana 
India 


Total on | 16,466.000 | 4,738,000 | 19,125,000 114,000 
Net Imports into the Empire; 11,728,000 |"... | 14{02t"000 |" 
Increase of Imports in six ~ eel ~ 
years is - 2.208000 | .. 
Monn annual increase 983,167 | 


—— 


This table is not quite complete, because some of the smaller 
coloniea have been omitted, as well as the newly acquired terri- 
tories in Atrica, In some cases, certain quantities of timber 
could not be traced, ax they had been included under other 
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headings, as for instance, railway materials. On the other hand, 
some of the items include logwood, which is used for dyeing 
purposes, and not as timber. Still, on the whole, the table is 
very instractive, because it exhibits the following facts :— 

1. The net imports of timber into the British Empire amount 
now to the value of £1 4,021,000 a year, 

2. They have increased in the course of six years by 
£2,293,000, or at the rate of ahout £382,000 every year. 

I should mention, in addition, that wood pulp amounting 
in value to 14 million pounds is now annually imported into 
Britain which is not taken into aceount in the above tuble. 

3. The United Kingdom is by far the greutest importing 
country, tho net imports amounting to timber valucd at 
£17,600,000, Next comes Australasia with £1,250,000 ; Capo 
Colony, £160,000 ; Barbadoes, £65,000; Trinidad, £41,000; 
and British Guiana, £41,0°0. All these colonies export certain 
quantities of timber, especially hard woods ; but they import so 
much soft wood (pines and firs) thavthe balance of imports and 
exports is against them. 

Amongst the exporting Rritish possessions, the Dominion of 
of Canada stands first with £3.956.000; then comes India with 
£682,000 : Jamaica with £312,000 (which sum includes, however, 
much logwood and transhipments from other counties) ; British 
Honduras with £142,000 ; and Cevlon with £22,000. 

4. Taking the Colonies and India by themselves, the net 
exports amount to £8,574,000, Deducting this amount from the 
imports inio the United Kingdom, we arrive at the net imports 
into the Empire, amounting to nearly £'4,021,000, 

5. While the annual net exports of the Colonies and India 
have increased by only about £410,000, the net imports into 
Britain have increased by nearly £2.600,000. 

Here, then, are facts which demand attention, and we may 
well ask— 

1 Whether futuro supplies are sufficiently assured ? and 

2. Whether measures cannot be taken to provide, by degrees, 
the necessary timber from sources within the Empire, thus pre- 
venting this large sum of money going every year to foreign 
countries ? 

With a view to answering these questions, we must, in the 
first place, inquire where the timber comes from and of what 
description it is, For this purpose we cannot do better than 
examine tho imports into the United Kingdom, since they are 
much greater than those of the Colonies put together. 1 have, 
therefore, compiled Table IL. showing the imports into Great 
Britain and Ireland during ibe year 1894, this representing 
about the average of the five years 1800-4. 
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(1) Tue first fact which Table IT. teaches us is, that of the 
timber, valued at £18,423.000, only £4,274,000 came from British 
possessions, while foreign countries sent us £14,149,000, or just 
about the average annual imports into the Empire. 

(2) The second point which deserves our attention is the 
description of timber imported. Passing over the miscellaneous 
timber, we come to what is classed as honse frames, valued at 
£668,000. This is worked-up material, coming toa considerable 
extent from countries which are themselves importing timber ; 
hence it does not represent production, but cheaper labour than 
we have in this country, The noxt items are the fancy woods, 
leaving ont mahogany, £604,000, Half of these come from the 
United States of America, and the other half from a namber of 
other countries. The mahogany, £521,000, comes chiefly from 
Mexico and British Honduras. 

Teak, valued at £465,000, comes chiefly from East India. 

The oak, value £1,209,000, comes from the United States, 
from the countries around the Baltic, Canada, and a few other 
countries. 

The pine and fir timber, value £14,383.000, comes chiefly 
from tho Bultic, Canada, United States und France. This isthe 
most important item on our list, forming 90 per cent. of the total 
imports. 

(3) Tho third point is tho rate at which the timbor is laid 
down at these shores, Table LI. shows that teak is valued at 
about £10 a load, mahogany £8, other fancy woods £7, oak £5, 
and pine and fir £1 18s BL. 

fot only does firwood form the bulk of the impor's, but it 
is also landed at so low a rate, tat none of the other woods could 
replace it, were the supply of it to fall short. .As bread is the 
staff of life, so are fir and pine the mainstay of all indostries 
which work in timber. Huard woods, with the exception of oak, 
are more or less luxuries, the consumption of which can he 
reduced, without seriously inconveniencing the peore of this 
country, but a falling-off in the supply of fir would certainly be 
a calamity. 

Having thus indicated the relative importance of the several 
classes of timber, L shall now proceed to enquire into the safety 
or otherwise of fatare supplies. For this parpose [shall deal 
with the several regions whence the timber comes : 


£ value, 
1. Countries around the Gulf of Mexico, the Caribbean Sea, 
Mexico, Honduras, Columbia, Venezuela, West Indian 
Islands, any 450,689 
2, Gold Coast and Niger Protectorate SS 66,841 
3. Australia ne ae . a 65.71 
4, East India, Straits Settlements, Siam. = a ABLATS 
5, Austria : " hes . 68.582 
6. Holland and Belgium =. a + 181.278 
7. Franco, Spain, and Italy .. to ” ve 693,173 
8 Countries around the Baltic ~ 
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Germany 
Norway 
Sweden 
Raeria 2 ms Se 


ws £992,779 


9. United States of America 
Canada os 


10, Other countrie 


Grand total £18,423,587 


The countries around the Gulf of Mexico and the Caribbean 
Sea have sent us £450,689 in the shape of mahogany and other 
fancy woods. Of these countries the two most important are 
Mexico und British Hondoras. Of the former I cannot give you 
any reliable information, but about the latter I propose telling 
you something, because I think an effort should be made to per- 
petuate and increase the supplies from this source, 

British Honduras has an area of 4,096,000 acres, of which 
about 20,000 are under cultivation, leaving over four millions 
under forest and jungle. 

Tne population is, [ believe, under 40,000, The average 
annual imports from Honduras to Britain, calculated from the 
years 1890-94, amounted to— 


Tons, £ Value, 

Timber, chiefly mahogany i wv 16,395... 142,308 
Logwood = ; 15,680... 193,433 
Total a 32,075... 285,742 


If I have understood the returns correctly, these imports cor- 
respond to some 97 per cent. of the total imports from Honduras 
to Britain, so that practically the very existence of the colony 
depends on them. And what has the colony done to preserve that 
export? 

In 1885 the Colonial Office depnted Mr. E, Hooper, now a 
Conservator of Forests in Madras, to report on the forests of 
various West Iudian possessions, and this is what that gontloman 
saya. as regards Honduras :—~ 

“It is a prevailing belief in the colony that the supply of 
mahogany is not being redaced, and there is abundant proof of 
there being a large amount still standing ; but unfortunately it is 
go far from the seaboard as to be utterly valueless under existing 
conditions of transport, and with the prices at present ruling. It is 
equally certain that the aystem of cutting among private mahogany 
vonturers is decidedly tending to oxtirpate mahogany wherever 
accessible, 

© Mabogany, although naturally distributed all oyer the 
country in the ‘south of tho colony, except in pine ridges, is at the 
present time only found far up the rivera. . . . With the 
removal of timber ten inches square, and every tree of larger 
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dimensions, there can subsequently be little or no reprodaction, 
and unfortunately the tendency of the market is to require, small 
wood-—the mahogany being pat to many more uses than formerly 
—so that there is little bope that cutters will respect undersized 
wood. 

“The wood brought to the coast from the western district 
during recent years has been, on the whole, of iarger dimensions, 
and it is certain that mueli large timber does exist in hitherto 
unexplored parts, measuriny up to 72. inches square, and even 
more ; but to find snch large trees now one has to yo to the fron- 
tier, whereas, from all accounts, similar trees have been fellel and 
extracted within the century, in accessible places, whence there is 
at the present time only an 6s port of small wood.” 

Mr. Hooper winds up by saying :—* All points, therefore, to 
the mahogany trade in British Honduras as having to pass through 
a period of serious depression, and it is questionable whether it 
will continue to le an important factor in the progress of the 
colony.” 

Mr. Hooper mentions thut cartain rules hava heen made to 
prevent tho cutting of undersized trees (15 in. and under), but he 
states :—“ If the Forest Claures of the ordinance are calculated, 
at first sight, to protect tho ssecies specially referred to, as well 
asthe forest at large, L fail to see how they enn be enforced, unless 
precanitions are taken to ensure their being respected... . From 
all accounts T understund tivit great laxity has prevailed hitherto 
in cheeking the cutting of muhogany. . . . Ifsuch a system 
continue, the ordinance, as far as forest protection is concerned, 
will bo practically valueless, 

As already stated the bulk of the exports of Honduras consists 
of timber, Ab the same time only about 20,000 acres are under 
cultivation, leaving upwards of 4,000,000 acres of forest waste 
land. If ever a case was made out for the preservation und care= 
ful management of the forests of any colony, it is for those of 
British Hondarus. ‘Lo allow matters to go on as in the past means 
the destruction of the exporls of the colony, ending in financial 
and general ruin. By lookin; after the forests, on the other hand, 
exporls might rise to severil times the present amount, and be 
permanently maintained, especially as the avuiluble stocks of 
mahogany and logwood in non-British ports are sure to. fall off as 
time goos ou. 

And here I should like lo offer a few remarks on tho present 
question in the West Indian possessions generally. 

Mr, Hooper, in his reports on Honduras, Jamaica, and a 
number of the smaller islinds, shows that in many of them, maho- 
guny is indigenous, while ihas heen introduced into others, where 
it grows well. Evom many an export of logwool 1s carried on, 
bul of timber proper little is axported, His opinion is that, in the 
case of all, the forest question desorves special uttention and he 
makes various proposals regarding the management of the forests; 
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more especiully ho suggests that thoroughly competent forest 
officers should be be secured, adding that the smailer istands 
might share one of these, His proposals were reported on by the 
botanical advisers of the vartous Governments, and these invari- 
ably stated that the speciul forest officers were not wanted, as the 
heads of the Botanical Department couid very woll look after the 
forests in addition to thei: more legitimate duties, 

Now, gentlemen, this is a mistake, and [ shall tell you why. 
Botany is preeminently a science, which has led to the develop. 
ment of in tustries based upon the. production of the land, while 
forestry is an industry in itself. No doubt it is an industry based 
upon science, as most industries in these days are, or onght to be. 
This nas been set forch during the last few years in endless papers, 
pamphlots. and reports in connection with the development of the 
trade of the United Kingdom, 

In the prosecution of an industry the economic point must 
always by pre-eminent, and this has, a3 far as Lam aware, rarely 
beon fully realised wherever a botanist has presided over the 
adminstration of forsst estates, The business is not in their lino, 
and asa rule they have not the time to follow np the intricacies 
of a practical industry, 

At any rate the resulis in the British West Indian possessions 
have not been satisfactory. Here all energies have been devoted 
to the production of sugar and various other agricultural products, 
You ulso know that sugar, hitherto the most important of these 
articles, is being driven out of the market, and I fear that even the 
Commission which is now investigating tho subject on the spot will 
not be able to arrest the rapid decline of this’ industry. “In the 
meantime the ineome which may be derived from the forests of 
these possessions has, comparatively speaking, been neglected. 

It appears to me that a strong effort is now culled for to in- 
trodnee a more rational sv stem of management into these forests, 
by which the export can not only be maintained, but considerably 
Inoreased as time goes on. For this purpose Mr. Hooper's udvice 
should bo followed, that is to say, competent forest officers should 
be engaged—say one each for British Honduras, Jamaiva, and 
possibly British Guiana, while the smaller islinds should engage 
one between them. The expenditure on such a measure is really 
trifing when compared with the interests at stake. 

With competent advice at thoir disposal the Governments of 
the various colonies would soon bring the forests under proper 
protection and systematic management, 

From Anstralasin we received in the year 1894 pinewood 
valued at £24,557 ; furniture materials, £40,648; house frames, 
£516 ; total, £65,771 5 totul louds 12.222. Pins gives an average 
of £5 9s, dil. a load. Sinee then a rapid inerease of the imports 
has taken place. It is said that the valne of the Kauri timber 
imported from Tasmania «during the year 1896 amounted to the 
value of £270,000 ; whilo some of the Eucalyptus have come into 
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demand for street-paving blocks. I hava seen it stated that the 
forests of Western Aastralia contain marketable timber to the 
value of £120,000,000, Atthe sume time it must not be overlook- 
ad that Anstralasia, ns a whole, is still an importing country, and 
that the timber imported into Britain from this source cannot be 
laid down at a low rato ; hence there will certainly be a limit for 
the development of this trade. As to tho manner in which the 
‘Australian forests are managed T have, on a former occasion (be- 
forethe Royal Colonial Institute), given a considerable amount 
of details which showed that extremely wasteful methods prevailed. 
Later information fully confirma the opinion whieh [ then expresse 
ed. Only two days ago the following extract from a Sydney 
paper came into my hands ;— 

“Unfortunately, in this colony, with, perhaps, one solitary 
and short liveil exception, the L"orest Department has never had 
the benefit of a competent heal, with the natural result of its 
maladministration. Shifted about as it has been like a shattle- 
cock, out of ono department into another backwaris and forwards, 
and back again, under its ever-changing regulations, and ever 
regarded with an evil eye in Parliament, it has at last, under its 
present management, little vitality left in it, with the fust ap- 
proaching consequence of the country soon becoming ulmost 
entirely dennded of its best timbers, when, undoubtedly, there will 
be an outery when it is too lute. 

“That the heads of this department know so little of forest 
matters, and bave not taken more interest in them, is much 
to be regretted ; but what makes matters so much more serious is 
the policy of the Secretary for Janda which seems to be the can~ 
collation of reserves and the alinnation of some of our very best 
timbered country. This suggests the query: Doos hé com- 
prehenil the full import to the future of thie coiony of what he is 
doing? Be that as it may, such a state of things is being bronght 
about in regard to oar timuer supply and forest area as is almost 
unprecedented in any other country, and isa reflection upon our 
intelligence, a it wiil, before very long, land ns in serious diffi-ul- 
ties, the fast approach of which urgently demands the independent 
and unbiassed investigation of a competent board of ingniry. 

“At the present time the supervision of our forests (which 
was always inulequate) is little betrar than a farce, and is made 
quite enbordinate to the inspection by the foresters of conditional 
purchases, while the forests are being devasied in the most rat less 
manner. But what perhaps makes their (ihe furests’) position, 
ani consequently uur timber supply in the future so mach more 
critical and precarious ig the fact of an uninformed pnbiic on such 
matters tuking ao little interest in them, while their representatives 
jn Parliament are too often making political capital out of them in 
the propitiatioa of their consitituents—the timber getters—for 
whom, in exchange fur their sapport, they arc ever seeking further 
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coneessions, while on their own part they act as though they bad a 
special right to a monopoly of the forest to eut down and destroy, 
to suit themselves at their own swees wills and pleasure, without 
let or hindranee of any kind” 

Let us hopo thut the forests of Western Australia will not share 
the same fate as that which has overtaken the forests in the other 
Ausiraliun colonies, Atter all, the estimated stock of timber re- 
presents only six years’ surply to Great Britain and [reland, 

As to the Kauri forests of ‘Tasmania, they could not supply 
this country for even that length of time, apart from the fact that 
this pine timner coali not be laid down at anything like the 
price of the ping whieh we receive fram the Haltic and from 
Canada, 

The next item on our list is the supply of teak and a moderate 
amonnt of faney woods from East India, 

A properly organised Forest Department was started in 
Indin in 1864. ‘D rein z the thirty-throo years which have since pas- 
sed an aren of 72,011,000 acres of forest has gridually been tuken 
under the management of the department, 48,000,00) being con- 
stituted under the existing for-st laws ug permanant forest estates, 
Thera ara perhaps some 60,000,000 neres of private jungles, 
but these, not being un ler control, are deteriorating rapidly, and 
they can can only bo relied on to yield in the future small” stuff, 
fuel, grazing, and otber minor produce, 

‘The avove mention:d Government forests must be relied on 
to furnish the neceasiry timber for a population of about 
225,000,000 people, unt for public works, Bur besides, they 
must yield large quantities of fuel, and especially of grazing, 
so important in times of scarcity, as at present, so that tho 
total our-tarn of timber, even under the most careful manage- 
ment, is not likely to rise above 2,000,000,000 cubic feet a 

ear, whieh is equivalent to about 10 oubio fect a year per 
fend of population. Hence the export from India will always 
be confined to teak and a number of fancy woods None of 
these could be laid down in Britain under £5 load, and most 
of them not ut that, At the same time the management of the 
Burma teak forests has now been placed on such a basis that 
the quintities available for export will considerably rise as time 
goes on, thus relieving perhups the pressure on other hard 
woods, if their supply should fall off. 

And here I may add a few worda about the financial aspect 
of the Indian Forest Conservancy. In 1864, when the Forest 
Department was established, the Nev revenue of the department 
amounted to 678,000 rupees, Now it has risen to 8,000,000 
rupees; and besides forest produce to the value of about 
6,000,000 rapees is anunally given from the State forests, free 
of charge, to the people, so that the total net profit from these 
estates amounts now to some 14,000,0U0 rupees a year. Tho 
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policy which has brought abou! these splendid results was 
originated by that great statesmin Lord Dalhousie, sometime 
Governor-General of India, and Lirust that the enlightened views 
which he held will ever be remembered by his succes-ors, From 
time to time pseudo philanthropic views have threatened tho 
operations of the Department with reaction, but fortunately the 
pendulum soon began to swing again in the right direction, 
and it is to be hoped that it will vontinue to do so. 

Next to India and Oeylon the Cape of Good Hope has done 
most towards the introduction of a systematic manugement of 
its forests, and yet what do we fined thera ? According to in- 
formation supplied by the Chief Conservator, the indigenous 
forest that once clothed the slopes of the Table Mountain Range 
has disnppoared, with the execption of a few trees in the deepest 
gorges, where fire and axe could not reach them, To a great 
extent they have heen, or are being replaced by plantatiors of 
exotic irees, such as the Cluster Pine (Penus Pinaster), the Stone 
Pine (P. inex), the Oak Quoreus jedwmrulata), the White 
Poplar (Populus alba). the Blue Gum (Eucalyptus globulusy, Red 
Gum (Aucalyptus rostratas, Kari (Aucalyptus diversicolor), Plane 
(Platanus oceidentaligy, pencil Cedar (Juniperis Virginiana , Pinus 
insignis, Pinus Canariansis, Jerusalem Pine (Pinus halepensis), 
Camphor Tree (Laure camphira), Am-rican Black Walnut 
(uglans nigra), American Ash (Fravinug Americana), and 
Australian Wattles (deacia decurrons, var., molles and pycnantha, 
saligua, glaucophylla, eyelojis), 

There is historic evivence that most, if not all the ranges 
of mountains for hundreds of miles inland were ut one time clothed 
with beautiful timber forests of an evergreen, laurel-like character. 
According to the latest information there remain now— 


8q_ miles, Acres, 

In Cape Colony . 550 v 850,000 
In Natal ah ee 259 166.0 10 
In Zululand, about te 8 ae 60,000 
Total ie wee 500,100 


The whole of the 350,000 aeres in Capa Colony is public pro- 
perty, in charge of the Forest Department. Under proper man- 
agement they canvot be expected to yield more than 15.000,0 0 
cubic feet or about 10 cubio fect per head of the prosent. population. 
At present, however, they yield nothing like this amount ; hence 
the Cape has imported of late years, on an average timber to the 
value of £160,000, of which two-thirds are pine and fir timber 3 
and the plantations which are now being made consist chit fly of 
auch species, principally cluster vine 

Of the 160.000 acres of Natal timber forests, more than three- 
fourths have been alienated, and ure being rapidy destroyed. 
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As far as authentic information goos, the wooded arens in the 
Transvaal, Bechuanaland, and Mashonaland are, as timber forests, 
of secondary importance, the trees being usually of stunted growth 
and excessively hart, 

To sum up, il may be said that ths Cape Colony and Natal 
have not enough timber for their own consumption, and they are 
not likely to be in a better positon for many years to come, for the 
growth of forest trecs is slow. 

It is interesting to notico thai the Chartered Company of 
South Africa has already established a Forest. Department, butas 
far as our scanty information goos at present, i will be as much as 
that. Department can do to provide the Colony with timber, and 
in all probability it cannot do that much. 

dn Rhodesia the forests are described aa little better than 
scrub in the plateau country ; in the low lands tho forest is said 
to be better, but very unhealthy. Proceeding now to European 
comtries, wo find that Austria sent us 6.787 loads valued at 
£55,582, muking an average of £9. 73, 4d. a load. The timber 
consists chiefly of oak, and Austria could probably send us more 
than in the past, but as the price is high, 1 do not expect mueh 
increase in tha qaamity. 

Franco, Spain, and Ttaly send us timber to the value of 
£693,173 which is vulued at Iss 4d. a load. By far the greater part 
consist of pit timber, which eomes from the country bordering on 
the Bay of Bise: Here France hus reelaimed, since the close 
of the fast centary, iin area of some two million acres, which nsed 
to bea waste of shifting sunds and swampy ground. A lurge 
portion was planted with the cluster pine and from these woods we 
now receive considerable quantities of pit timber. As far as I ean 
judge this supply mmy continue, but it cannot inerease beyond a 
morlerate extent, 

As regards the receipts from Holland and Belgium, they 
represent a fraction of the timber imported by these countries. 

And now I como to the most important part of my subject, 
the supplies which wa receive from the Baltic and from North 
America, namely, Canada and the United States. By reference 
to the figares previously given, it will he seen that we received 
in 1894 ;—From the Baltic, £10,876,491 ; from Canada and the 
United States, £5,909.394 ; making a total of 16,285,795. 
Here, then, we have to do with the bulk of the importa into 
Britain, £3,552,477 coming from Canada, und £12,733,318 from 
foreign countries, { shall first deal with the supply from the 
Balti 


Germany has sent us timber to the value of £992,779. Of 
the forests of that country 51 per cent. are either stute forests 
or under state control, and they are managed systematioully, 
aiming at a sustained vield, At the samo timo Germany impart 
already more timber than she exports. Her populution is in- 


29 


228 THR TIMBER SUPPLY OF THE ARITISR EMPIAR, 


creasing rapidly, and her trade expanding at a great rate, hence 
she is likely to require, within a reasonable period, every stick 
of timber which she produces. At any rate, any export must 
be made good by a corresponding import from elsewhere. 

As to Russia, Sweden, avd Norway, it cannot be said, at 
presont, that the forests are worked with a view to a permanent 
sapply. You will observe thut Russia sent ua £3,970,000 of 
timber ; Sweden, £3,977,000 ; Norway. £1,436,000; making a 
total of £9,583,000. 

Of the Russian forests 60 por cent. are said to be State 
forests, of thosa of Sweden 20 per cent., and of Norway 12. per 
cent. ‘Tne State forests are more or less under systematic manage- 
ment in Sweden and Norway, but the percentage is small, In 
Russia matters are less advanced. There seems to be no doubt 
that a falling off in the size of the timber is noticeable, which 
indicates that the accessible forests at any rate have been over- 
worked. Hence more distant forests, especially in Russia, must 
be attacked as time goes on, and this will gradually raise the 
price per ton at which timber can be delivered in Britain, if it 
epee not indieuto n prospective decline of the quantity available 
for export. Besides, it must be mentioned that an enormous 
industry of the manufacture of paper pulp has lately sprang 
up, especially in Sweden, which uses small trees, in other 
words the trees which ought te replace those now cut for export 
as timber. 

Asa consequence ull the private forests in Sweden and Nor- 
way. and they form tho bulk of the whole, are being rapidly 
reduced in material, and in Russia large areas of forest are every 
year sold wholesale for cutting. 

Again, the countries around the Baltic snpply mony other 
countries, besides Britain, with timber, such as Denmark, Holland, 
Belgium, Franco, Spain, Italy, Portugal, Gibraltar, Algiers, 
Ezypt, Tunis, Morocco, Greece, Asia Minor, Cape Colony, 
Natal, other parts of Africa, Australia, Brazil and La Plata. 

I think I am within the mark when I say that the total 
exports from the Bultic are more than twice the amount which 
is sent to Britain. All that timber rapresenta the produce ac- 
cumulated during the last century or two. On the whole I 
have no hestitation in saying that the ap-keep of the supply 
from the countries around the Baltic is considerably more than 
problematic, What with outing the matured trees for export 
as timber, and the young growths for the manufacture of paper 
pale. stocks available for export must come to an end sooner or 

ater. 

From Canada and the United States we have received : from 
Canada, £3,552,000 ; from the United States, £2,357,000 ; total 
5,908,000, | is this supply assured to us? 

With a view to answering that question, I shall first offer a 
few remarks about the the United States :— 
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1 gather from a report drawn up by tho head of the Forestry 
Division and signed by the Secretary of Agriculture, Washington, 
dated 10th February, 1896, that tho forest area of the United 
States (exclusive of Alaska) has been placed at 500 million acres, 
and the annual consumption of wood at 25,000 million cubic 
feet, or 50 cubic teet per acre per annum. Such a yield ean only 
be expected permunontiy from forests which are systematically and 
skilfully managed, and which are not over-ron by forest fires, 
Considering that all these conditions are totally absent in the 
United States, it is clear that the people of that country take far 
more out of their forests than is made good by the annual new 
growth ; in other words they are hurrying towards the exhanstion 
of their stock. 

The seriousness of the situation has been felt lately, and on 
the recommendation of a special Morestry Commission, Mr. 
Cleveland haa, a few days before surrendering tho Office of Presi. 
dont, declared an area of 21,000,000 ucres to be State forest 
reserves, This, added to previous reservations, mukes a total area 
of 36,000,00) million acres, which after all, is less than 1-10th of 
ne area required to supply the present population of the United 

tates, 

The above-mentioned report mentions further that the imports 
and exports of timber of the United Stutes have just about 
balanced of Jate, so that country is nota gennine exporting 
country at all. Ava matter of fact, it has made good its exports by 
imports from Canada, and this is ‘the point which interests this 
country, The imports from Canada, to the United States have 
increased most rapidly of late years. Whereus in 1889, of the 
timber exported irom Canada, 61 per cent. went to Britain, and 
about 89 per cent. to the United States; ihe position had been 
reversed in 1894 : 40 per cent. having gone to Britain, and 90 per 
cent. to the United States. 

In fact, the United States import already twice as much 
timber from Canada as they send to Britain. ‘This process is 
increasing a0 rapiilly that, after the lupse of a limited number of 
years, the United States are likely to require every atick which 
Canada can spare under present conditions, thus threatening to 
eut our supplies short by some £6,000,000, And thus we 
have arrived at the Dominion of Canada, Ou reference to 
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Table Ill 
ESTIMATED AREA OF THE WOODLANDS AND CANADA. 
Revenne 
Area of |Pereentage Avea for : 
ae Woodlands | of W ood: jPapulation| Each Head |Detived by 
Rovincets in Square | lan'sto | in 1801. | of Popula. ; 
Miles, {Total Area,| tion, Acres, 

; £ 
Ontario 102,128 46 | 2114,321 Br] 379,574 
Quebes F 116,521 51 | 1,488,535 80| 178,53 
New Brunswick 14,766 63} 321,263 nol 29,282 
Nova Scotia... 4464 31} 450,396 9 : 
Prince Rdward’s Tt 46] 109,078 5 

Teland, 
Manitoba 28,626 40] 152,506 wil... 
iritish Columbi 285,554 75, 98.173 1,885) 16,196 
Territorica 696,952 29 96,967 4506/ 
Migcellancous i Yr a a 31,381 
Total ...[ 1,248,798 38 | 4,898,239 165) 643,786 


Table ILL, prepared from the Canadian Statistical Year Book, you 
will observe that the aroas of forests in that country are given as 
follows +— 


Square miles 
Ontario a 108,118 
Quebes 116,581 
New Brunswick 14,766 
NovaScotis 6,464 
Prince Edward's Teland 797 
Manitoba : 25,626 
British Columbia. 265,554 
Territories a 696,952 

Total vs 1,948,708 


Hore, then, you will think at first sight are areas sufficiently 
large to supply all our needs, besides making good the deficiency 
of the United States, On eloxer investigution, however, it will be 
found that a consilerable portion of the area, though classed as 
woodlands, does not contain xay marketable timber, and that the 
rest is by no means taken care of in such a manner as to secure 
a permanent supply of timbor. On these matiors Mr. George 
Johnson, the ataiistician of the Dominion, gives uz much interesting 
information in his “Report on the Forest Wealth of Canada ”— 
The forests of Canada contain a considerable number of species, 
such as firs, pines, larch, oaks, maples, plane, birch, hickory, ash, 
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walnnt, poplar, elm, etc, OF these the flues aaa 
are (1) The white, oF Woymamb pine (Vines, Strobua). (2) 
The spruces, especially ais ra ete ene 
or Oregon pine (Pseudotsuga fou + 

os The white ane Giamae oly in the south-eastern part. of the 
Dominion, over an area of about 70,000 sqnare miles, [ts an ee 
used to be the principal item in the export, but not on ye . 
quantity but also tho quality has fallen off. | Whereas the expor 
ty 1s68 amounted to 6U6,869 loads, it bus fallen to 105,789 loads 
in 1893, being a reduction of 824 per sent, although the average 
price rose during tha same period from £1 a load to £2 16s, 

Mr. Johnson further shows, from measurement made at the 
ports of export, that the average size of the logs has fallen off by 
30 per cent, during the sam» twenty-eight years, and he naturally 
arrives at the conclusion that, che first-class quality white pine has 
neatly disappenred. ‘The question has been asked, whether the 
new growth will not replace what has been entaway. On this 
point we have only the vague assertion that of the second qnality 
pine there is a considerabl- supply, From a recently published 
work by two American gentlemen, Messrs. Pinchot and Graves 
on the white pine in Pennsylvania, it appears that a reduction in 
size like that indicated by the aliova-mentioned imeasnrements 
corresponds with the inerement of sixty-eight years on the loeal- 
ties of middling quality, and of forty-four yeats on the very. best 
localities. i : 

Even the most sanguine estimate put forward in Canada is to 
the effect that the existing stock of white pine will he exhansted 
in thirty-seven years; but trom the data which L have given it fa 
cleur thut shis will oceur very much earlier, 

Not only have the whie pine forests been worked at about 
twice the rate of annual increment, but for every tree which has 
been cut some ten or more younger treas have been killed hy fire. 

Turning now for a fow moments to the spruce and Douglas 
fir, it shout bo stated that they appear over very extensive acres, 

Bnormous quantities of spruce timber are said to exist, but 
ite eutting has alyo very much developed of late. As regards 
Ontario, it is stated that “its increasing, ase for the manufacture 
of wood puip, largely for export, threatens serious inroads upou 
this valnable tree” Again, in referring to Quebec * the sprace 
forests of Quebec are atid to be very rich and extensive, and are 
being more and mare exploited every year, adding a con- 
stantly growing proportion to the exports.” 

Tt appenrs that the spruce is gralnilly taking the place of 
the diminishing white pine, and’ that with lambering and 
the manafactirs of wood ‘pulp, it is likely to share its 
fate as time goes on, at any rate within reasonable distance 
of the lines of communication 

The Douglas fir has its home in British Columbia, spreading 
eastwards into Manitoba, [t is the most important timber tree of 
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that region, growing abundantly and to an enormous size on 
Vancouver Island, on tke imainland shore, and in places extend- 
ing inland. ‘This’ tree is the main object of the lumbermen 5 
besides domestic use, it is exported to the United States in rapidly 
increasing quantities, being widely known in commerce 28 
“Oregon pine.” 

It ig also exported to muny other countries, and even as far a 
South Africa, where it is much used as pit timber. As regards 
this country, the Columbian timber is much less importince than 
that which comes frem the eastern provinces of Canada, becanse 
the cost of transport is much higher, [howe lutely seen it stated 
that the freight cume last year to 633. and 66s. a ton, which is 
nearly twice the amount at which fir timber can be laid down in 
British ports from the Baliic and Eastern Canada, 

Owing to the rapidly increasing requirements of the United 
States, however, L fear that this third great tree’s existence is not 
on a safer basis than that of the others, At any rate, I think I 
have snid enaugh to show that the Dominion of Canada should 
take early steps to preserve this important article of export 
amounting to 25 per cent. of its total exports. Leb us soe, then 
what Ganada has do..e up to 1895 in this direction. 

1 do not think I need do more than shortly mention what 
tas been done in Qui bee and Ontario to check destruction and ta 
assist the reproductive forces, 

In the province of Quebec the legisiature, hy Acts passed in 
1883 and 1889, has divided the province into twenty-one fire 
districts within which the Commissioner has the power to employ 
the neovssary number of inen to act in the suppression of any 
forest fires. For this purpose the Government has set aside the 
magnificent sum of $5,000 ‘£1,000) and the licence-holders are 
obliged to contribute a similar amount to cover the expenses 
incurred. 

‘Aa the total area of forest sand woodland is given as 
116,521 sqnare miles. each fire distriet comprises on an average 
5,550 aquare miles, senttered over abont 10,000 square miles, for 
the protection of which £95 are available every year, I need 
hardly say that under, such evadtiions protection can exist only 
on paper. 

In addition, licence-holders are prohibited from cutting pine 
trees measnring less than 12 inches, and trees of am kind less 
than 9 inches on the stumps; but itis nowhere stated how this 
prohibition is enforced. 

Ontario, also, has a Fire Aci, which empowers the Liente- 
nant-Governor in Council to proclaim fire-districts, within which 
fire from Ist April to Ist November, must be most carefully 
handled. For instance, for cooking, warming, or for any indus 
trinl purposes. selection must be made of aspot with’the smallest 
quantity of inflammable matter, which must be removed for 4 


radjus of ten feet, 
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Fire rangers have been appointed since 1885, and in 1891 
there were 91 of these, which entailed an expenditure of £4 000, 
In some years, it is reported that no fires occnrad, but in 1891 
there were bad fires, 

A forest reservation and national park has been set spart in 
the Nipissing district called the Alaquin Park, but alas, two-thirds 
of it were already under licence, and on the remaining third the 
pine lumber was sold in 1892, so that this tract will not have the 
advantage of being a reserved forest under State management, 

With all due respect to the Governments of these provinces, 
these measures can only have an infinitesimal effect upon the pre- 
servation of the forests, if they have any effect at all. 

There is ample evidence to show that the measures of protec- 
tion in Canada fall far short of what is wanted. Mr. Johnston, 
in his report, says :— 

“A large portion of the forest has been divided (which I 
understand to mean that all the great trees have been cut out) by 
the Jumbermen seeking for marketable timber, The careless torch 
has lighted fires like the Miramichi fire, which swept with fierce 
energy over an area of more than three million acres (4,700 square 
miles), leaving blackened giant pines to be a reminder, for more 
than half a century, of the immense desteuction there and then 
enused. , . . Vast ucres have suffered from fire so severely, 
that in many places the soil has been burned off to the very rock; 
and acentary’s disingrasing foree will have to act upon the rock 
betore there can be soil enough created for practical uses.” 

In another place Mr. Edwards M. P., eaid in) 1808 :— "It is 
eafe to say, and 1 am sure that every lumierman in this House 
will b-ar me out in the statement, that fer times the amount of 
forest wealth has been destroyed in Canada through forest fires, 
than has been cut by the lumbermen.” 

The coneln-ions which Mr. Jotinston arrives at, in summing 
up the reports from the various provinces, are as follows :— . 

1. That the first quality pine has nearly disappeared. 

2 That of the second quality pine there is a considerable 

supply. 

3. Thatof other timber there is a large supply. 

4, That Cunada is within measurable distance of the time 
wen, with the oxception of spruce as to wood, and of British 
Columbia as to provinces, Canada shall cease to be a wood-export- 
ing country. 

If these conclusions reprerent the actual facts, and I have 
no reason to think that they do not, then the Dominion of Canada 
ig face to fice with u vary serious state of affuirs, which requires 
immediate and prompt action. There can be no doubt: that pro- 
per forest conservaney should bo introduced at a very early date, 
and before it is too late. This is necessary not only for the com. 
fort of tho present populution, but also to meet the requirements 
ofa future increuse, and to satisfy the export trade in timber. 
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The matter is most urgent in the maritime provinces, where 
comparatively small areas are now at the disposal of Government, 
But even in Quebseand Ontario no time should be lost, as the dif- 
ficulties will increase with every year which passes without action 
being tuken ; while in Columbia’a great national industry may be 
preserved and immensely developed, if early steps are taken, 

Ani how should the Governments of the various provinces 
procoed ? ‘The answer is simple cnongh. Apart from the general 
supervision of the forests still at the disposal of Government, a suf 
ficient area should, under an adequate forest law. be selected and 
constituted us permanent forest estates. These should be thorongh- 
ly protreted agninst fire and wnlawfal entiing, and they should be 
managed with a view to increasing production anda sustained 
yield, somewhat on the lines which have been followed in India. 
No donbt strong opposition would be offered to such measnres, 
especiully by those interested in the timber trade, but these diffi- 
culties can be overcome, just as has been the case in Burma, where 
the late Sir Arthur Phayre and Dr. (now Sir Dietrich) Brandis 
laid the foundation of a systeratic management of the teak forests. 
Besides the measure is not so difficalt to carry into effect as 
would appear at first sight. 

According to the “Statistical Year Book of Canada, the 
total cut in 1893 amounted to 1,400,000,000 cubic feet for home 
consumption, and 600,000,000 cubic feet for export, making a total 
of 2,000,000 000 cubic feet. To secure this. supply permanently 
an area of about 110,000 square miles is required, and this is, alter 
all equal to only about 9 per ent. of the total area of woollands, 
Jeaving 91 percent. for the ordinary lumbering operations. By 
way of further illustrating the matter, L may take the ease of the 
Provinces of Ontario. 

Ontario has a forest area of 102,118 square miles. Daring 
the seven years (1887-93) the average annual ent on the Crown 
lands.amonnted to abont 66 000,000 cubie feet, yielding a value of 
£977,615 To yield this timber under efficient management an 
area of about 5.000 square miles wonld be required, which repre- 
sents about 5 per cent. of the total forest area, or 2} per cent. 
of the province. ‘The administration of these 5,000 square miles 
would cost about £35,000 1 vear, or 124 per cent. of the annual 
forest revenue. If an aren of 10,000 square miles were declared 
permanent forest estates, thus seenring double the present cut, the 
cost would amount to £70,000, or about 25 per cent. of the past 
annuul income derived from the forests, There would still be a 
forest area of 92,000 square miles, where lumbering could go on 
as before. 

Similarly, in Quebec 10,000 square miles might be declared 
reserves, leaving 106,000 square miles for the ordinary timber 
operations, and 80 on for ths other provinces, 

At the same time, tlese reserves would not be altogether 
closed against cutting, but chat operation would be performed with 
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duo regard to the future yield capacity of the area, so as to stap 
in and supply the country and the export trade at twice the pre 
sent rate when the remainder of the forests commenced to give out. 

The Dominion of Canada consists of a number of self-govern- 
ing eolonies, and is is not for me to say in how far the Home 
Government cun influence that of Canute, bul [am eonvineod that 
the matter is one of greib importance. ‘The wages now paid in 
Canada for timber work are estimated at £5,000,000 a year, and 
the capitai invested in the trade is given as £20,000,000. These 
are sums not to be trifled with, aspecially if it is considered that 
they might ensily be doubled and trebled as time goos on, provid- 
ed a aonsible view is takeu as regards perpetuating the supply of 
the raw material, Indeed, Canada can become the great em~ 
porium for the supply of timber for the whole world in the same 
degree as other sources of supply full off. 

Returning now to this country it is clear, on the whole, that 
fature sapplies of timber rest on an unsafe basis, Most of the 
ouk timber might, no doult, be replaced hy other hard woods, but 
this is out of tha question as regards the pine and fir timber, 
The latter is now laid down on these shores at an average cost at 
£1 18s, 8d. a load, and none of the colunies except Canada can 
supply it at anything like that rate, even if they could grow the 
timber. Hence the systematic management of a fair proportion of 
tho Canadian forest is of the utmost importance to this country, 

But cunnot we do something at home te assist in the produc- 
tion of timber ? This opens outa question which wouid require a 
separate leeture for itselt hence L ean only lightly touch upon 
the subject on this occasion, ‘The agricultural returns show. that 
we have in Great Britain and Jrelund, mountain land and heath 
land used for rough grazing, 12,000,000 acres ; land not utilised 
at present for agriciltard purposes, about 13,000,0:0 acres 5 
making a total of 26,000,000 neres, Most of this land is, of course, 
used for shooting, and yields in this way, apart from rough grazing, 
acortain return, but I do not see any reason why a considerable 
portion of it should net te put under timber. It is said, in 
answer, that it does not pay to plant, but it is also easy to show 
thai ie will pay if the thing ig done properly. 

If hitherto home-grown timber has not been able to com- 

te with imported timber, the reason must be looked for 
in the following two tacts :—(1) The home-grown timber 
is of inforior quality; (2) it comes into the market at 
irregular intervals and ‘in fluctuating quantities, ‘These 
drawbacks can, however, be removed by improved sylyi- 
cultural methods and a more systematic management. of the forests, 
a subject with which I have dealt on various previous occasions. 
It is, indeed, easy to show that land which does not let tor more 
than eiyht shillings a year-~and there are many millions of acres— 
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can be more profitably used by «fforesting it, even if all calou- 
lations were made with compouni| interest on the outlay. The 
question of extended afforestation in these islands, and especially 
in Scotland and Lreland, has lately come more and more to tha 
front, and the President of the Board of Agriculture has been 
approached on the subject of giving assistance. ‘Tho question then 
arises, What can bo done to stimulate the afforestation of surplus 
lands ? 

The difficulties in the way are :— 

lst. That afforestation requires a certain outlay at starting, 
and involves foregoing an income, however moderate, from the 
Jand until the woods commence yielding a return, 

Qnd. ‘That a more complete knowledge of systematic 
forestry is required by those engaged in the formation and manage+ 
ment. of woods worked on economic or commercial principles, 

Hitherto these matters have practically been left to private 
exertions but since agrivalture has fallen low, many names (in- 
cluding those of healing men of journals) have been culling upon 
the State for assistance, not only in this respect, but as regards 
industries generally. 

‘Although the proprictors of tho land ara those most interested 
in the matter, L think some assi-tance by the State is walled for 
in this instance, and it might be given in one and all of the follow- 
ing ways :— 

1,” Assistance should be afforded for the equipment of forest 
schools, where economic foresiry, as now elaborated by research, 
ean be taaght. 

2, The Crown forests should, as far as they are not required 
for other purposes, ba managed on economie principles, so as to 
serve as patterns to private proprietors, and as training grounds for 
young foresters. 

This isa matter which has heen urged by mysolf and others 
for the lust 30 years. It was gratifying to me to hear only a few 
days ugo, that H. M's Commissioners of Woods and Forests have 
at last made up their minds to do something in this direction, 

3. Advances might be mada to landed proprietors at 2} per 
cent. interest for the purpose of planting surpius lands, if they are 
unable to raise the money othorwise. 

4, Under certain conditions surplus areas might be acquired 
by the State and put under forests ; this would especially apply 
to the congested districts of Irelund. 

This budget of suggested methods of helping is not very 
formidable, and | think it is quite worthy of attention on the part 
of the Government. A modest «mount of help in the direction 
jnst indicated may :— 

1.. Produce a not inconsidorable benefit to agricultural 
interests. 

2. Help to secure a permanent supply of timber to these 
Islands. 
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3 Be the means of keeping in this country a large sum of 
money, instead of sening it abroad every year ; and 
. Last, but not least, provide additional work for the ever~ 
increasing population of the country, help to prevent the con~ 
tinuous flow of population from the country into the towns, where 
poly too many are forced to swell the army of the unemployed. 
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a 
Shade, Cover, and Shelter. 


The term * cover” is in frequent use, as also are the words 
shade and shelter, ia 2 more or less indefinite sense.“ Cover ” 
and * shade ” have thoir definitions in our books, but hitherto the 
tripartite degree of precision has perhaps not boen clearly seen. 
In fact, it is not always possible to differentiate the” effects 
which full under the above voads, bat nevertheless they are in 
many important cases capable of individual recognition, It is 
to be recommendad then that in alluding to these matters, foresters 
should first asceriain precisely whether they mean “ shade,” 
“cover,” or “ shelter,” and speak accordingly. M. E. Guinier 
has contributed to ihe Revue des Baux et Foréts his conclusions on 
the subject, and for the bencfit of ear numerous readers who have 
not access to them in original, the more important points, and others 
more nearly concerning us, are touched upon below, 

First, then, the definitions, A definition is to an idea much 
the sume asa crystalline form is toa mineral. It happens fre- 
quently that the ilea, and the mineral, though quite distinct and 
Tocogni-ablo, havo no erystalline form, which fact is, perhaps, on 
the whole, something to he thankful for, as oncouraging reason 
versus cramming. < 

Cover is the existence, and action, of a more or less opaque 

screen hetween the soil and the zenith, [ts effects are 
seon within the horizontal projection thereof on the soil, 
that is to say vertically beneath every part of it. 

. Shade is the action of a more or less opaque screen interposed 
between the sun and the soil or plant. The shalow 
of this sereen moves with the sun, and its effects vary 
according to the time daring which, aud the direction 
from which, direct sunlight can pass it, 
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Shelter is the action of a screen more or less impermeable, 
and more or less extensive, placed between the plant 
or soil, and the horizon or other part of the sky, ata 
distance sometimes considerable. 

In its widest and most general sense, the term “ shelter ” 

includes the other two, which ara only particular cases thereof. 


Il— Cover. 


Caver, if complete, is always harmful, It would be impossi- 

ble to grow plants under a solid wooden roof large enough to 

revent access of sidelight, and even under a dense high forest it 
3s found tha the nnderwooll is little or none. 

Certain plants can accommodate themselves to sidelight only, 
bul others (¢. y, mignonett», indoors) enn not. 

The action of cover is thus greatly dependent on its area, 
which limits the amount of lateral light that can obtain access. 
An isolated tree frequently does Jittle or no barm, while a dense 
high forest only allows any undergrowth to appear in the richest 
and most fertile spots. Over crops of corn, &c. if the soil is good 
and the trees tall and scattered, littl harm results, either to the 
quality of the crop or to ita ripening. 

The action of “cover” is modified by the degree of moisture in 
the air, for the following reason. Sunlight is of two kinds, direct 
and diffused, the latter being the light reflected in all directions 
by the atmosphere, by the particles of moisture, by the dust floating 
in it, &e. The presence of mist or of thin films of clond, may 
even as much as quadruple the light, not indeed of the sun, but 
that of the sky in general, since the direct rays are impeded and 
absorbed. This diffusion of light attains its maximum in an air 
saturated with moisture on the point of condensation. Foresters 
in this country will surely be able to remember days when the 
sun was veiled, but the sky so intensely bright that the eyes were 
dazzled mora than by the direct sunlight itself. 

Moistura in the air affects also the hent, since bothin the 
invisible and in the visillo (mist) state, and especially at night, 
it intercepts the heat radiating from tho soil, and so prevents the 
Tower layers of the atmosphere From becoming cold, An important 
consequence is this, that in moist places or countries, whether 
foggy or clear, the layer of air in contact with the soil is warmor 
tban is the case in dry climates. This is the cage even uader the 
cover of a High Forest, 

The gases emanating from tho soil, tho scents of flowors, 
resinous vapours, &, often appearto inflnence heat more even than 
does the moisture, The stifling heat of a pine forest on a hot 
summer day is probably due to the vapours of resin, 

- Tho special effect of a moist atmosphere is, that the light 
varies less, as from cover to open ; thero is less difference between 
the light under “cover” and the light in the open, than in dry 
climates. In a moist atmoshpere, protected from direct sunlight. 
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the differences between tho temperatures communicated to the soil 
and to the plants are less extreme, and the tomperature of the air 
in general is more equable, 

In misty or foggy climates, the injurious action of “ cover” 
on the vegetation is further diminished by the fact that the chemi- 
cal or actinic rays which form part of all sunlight, ave present in 

roater rolative abundance in a weak light, and are vory plentiful 
in diffused light. 

It is true that the air contains more moisture as the equator 
is approached, but it is much more thoroughly in solution, so that 
in fact, the most cloudy skies and misty climates are found under 
more northern latitudes, for example northern France and Ger- 
many. In snch climates other circumstances being equal, the 
light under the cover of bigh forest is relatively greater than the 
average, and the warmth of the soil is better preserved than usual. 
Ttis a mistake to say that the absence of mist, by intensifying the 
brilliance of the light, permits light-demanding species to survive 
under cover toa certain extent. 

The above explains the fact that in northern climates such 
as Norway, the broad-leaved species give a more dense shade and 
cover than the samo trees further South, It also explains why 
certain species (e, y. birch), extreme light-demunders in France 
and Germany, can yet bear a certain amount of cover in Norway, 

The fact is, that tho climate being more misty, the light is 
more diffused, and thus penetrates more easily under the cover, 
causing buds to develop moro easily in the interior of the crowns, 
and lower branches to remain green longer. M. Guinier goes ao far 
as to say that the conception of the classic seed-felling called *close”” 
or coupe sombre, could only have arisen in such’ a climate (N. 
Germany) where the influences above considered enable young 
plants to survive and develop under an amount of cover that would 
be soon fatal to them ina brighter and drier clime, 

There are other ways in which the action of ‘cover”™ is hurt- 
ful, for instance by preventing the formation of dew and the access 
of light rain to the soil. More fanciful perhaps are the effects 
resulting from the green colour of the light filtered through the 
crowns, (green being a color unfavourable to vegetation) and the 
problematical abstraction of electricity by the dominant species. 
» ’ “Cover” has also its utility. It protects against too much 
insolation those spectes which can live under another. It pre- 
yents too rapid transpiration. It avoids sudden and violent chills 
at night. It improves the soil by assisting decomposition and 
keeping it ina light and moist state undeteriorated by sun and 
wind. 

I.— Shade. 
Shade, whether produced by trees, hedges, walls, or near 


jiills, is not harmful as a general proposition, for there is a large 
class of shade-loving plants which absolutely require a shade more 
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or less dense and more or less enduring. Shade is hurtful to agri- 
cultural crops, to market gardening, and to the growing of fruit 
and flowers, subject to a few exceptions which require a small 
amount of shade. In lorestry, shade is considered generally an 
advantage, but with a certain degree of reserve. Shade moderates 
transpiration, mitigates insolation, diminishes evaporation and 
preserves the freshness of the suil te x cousiderable extent, while 
it prevents neither the deposition of dew nor the access of light 
rain, nor does it interfere with the functional activity of the 
chlorophyll. It may, on the contrary assist this latter, which is 
sometimes hindered ly too strong a sun, In short, shade is 
hurifal or beneficial only according to viroumatances, as may be 
seon plainly in any forest nursery. Sometimes a bed of plants in 
the open is kiiled off, while a bed that happens to he shaded for an 
hour or two in the day may thrive. Sometimes the growth of the 
lants is seen to vary directly as their distance from a hedge or 
Fant or other shade producer, the level of their crowns producing 
a perfect inclined plane. Sometimes the young plants put out in 
a blank will prosper only round the borders, sometimes only in 
the middle. ‘The forsner is sometimes markedly the case with Sal. 
'The shade of standards over coppice appears generally fuvor- 
able to the stoolshoots, but in this, as in most other cases, it is diff- 
cult to separate the benefit derived from shade and that derived 
from shelter. 


IL.—Shelter. 


Shelier, when it involves neither shade nor cover, is always 
beneficial, whatever the crap affected, but especially in the case of 
fruit and fowers. Sholtered positions aro generally rich in species. 
Liven natural forest, growing in difficalt conditions, can only 
subsist in sheltered siiuations. Shelter indeed modifies favorably 
all the conditions of local climate, somotimes even altering it eom- 
pletely. There are two kinds of shelter. As we have geographi- 
cal climate and local climate, so we may have geographical shelter 
aud local shelter. 

Geographieal shelter doponds on the configuration of tho soil, 
and especially on the wxistance of high mountains. 

Local shelier depends on the minor elevations and depres- 
sions of the soil, smull spurs and ravines, and on the works of 
man himself, such as hedges, lines of trees, walls &c. 

Geographical shlter acts by reducing the strength of the 
wind, or changing ils direction and its temperature, and conse- 
quently that of the soil. It also influences the conditions of storm, 
rain, and fog. In cold climates, shelter from the north wind is 
desirable, {n hot dry climates, shelter from the south may enable 
yogetation to exist where otherwiso would be bare rock, ‘The vine 
for instance, about Grenoble is hardly cultivated at a greater eleva- 
tion than 1,600 feet, while in the valley of the Durance, vineyards 
are found at nearly 4,000 feet. The same conditions affect the 
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forests also, and probably to an even greater degree. [ven when 
the mean temperatures are tho same there is a great difference in the 
solar radiation at high and low altitudes, especially if comparison 
is made between a high situation in the South, and low one in the 
North, In the mountain, the air is dry, foxs are rare, the number 
of clear days is greater, and the sun’s action is both stronger and 
more prolonged. Hence the vegetation is more active and the 
plants get through thoir development in «shorter time. One 
effect of shelter is the limitation of the sky area towards which 
radiation ean take place, and the consequent diminunition of the 
nightly cooling to which Lhe sheltered spot is subject. 

Another effect Hes in the radiation which it receives. Sup- 
pose a spot sheltered from the North by a high slope, This slopo 
recaives the sitn’s rays more or less at right angles to ita surface, 
and 30 reflects back a large proportion of them on to the place 
shelterd by it. If shultered from the South, it would be by a slope 
facing North, which could possess no great heat to add to that 
received directly from the sun. [n general terms, the Rast is the 
aspect most fiyorable to vegetation, the South and West the worst, 
but it must never be forgotten that the local has a powerful in- 
fluence on the general, and may in somo places mullify it eom= 
pletely. 

The action of wind is always inimical to vegetation, not only 
by the excessive evaporation and cooling which it causes, but by 
its mechanical action, which produces crooked, stunted, distorted 
stems and branches, together with hourt shakes, ring shakes, and 
other evils. These elfects can be soon anywhere along the seashore 
and on exposed crests and ridges. Remarkable exceptions to this 
gale are. found tw jhe, Paar cbaiies, ulwase weeats, sandy) ated. 
dignified, and to a less dogree in the Lombardy poplar, which is 
nevor known to graw crooked, though it is indeed not. subject to 
auch violent trials as Pinus cemdro, Constant and violent winds 
leave their impress on the trees, which are not only all sloped 
in the same direction, that of the wind, but show many doad 
branches on the exposed side, and possess trunks not circular but 
oval (not elliptical) in section, the thiek end of the oval boing on 
the sheltered sido, ~ 

Local Shelter, The Indian peasant, and the large landowner 
are agreed in waging war to tho knife against all treea growing 
ronad or scattered in their flelds, unless prevented by the fact of 
those trees being “ royal,” or Government, Even then the trees 
load a sometimes prevarious existence. The reason is, toa small 
extent, the desire of gain, and the need of wood for household 
purposes, but chiefly the destruction is due to a beliof that the 
presence of a tree, or even a hedge, injures the crop. In Europe, 
on the contrary, it is generally recognised that fields sheltered by 
rows of trees are more productive than those that are not so 
sheltered, and when the demand for wood has oxtorminated the 
trees, itis not uncommon to find farmers sheltering their fields 
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on the exposed side by fences of different kinds. The exposed 
side of course depends on the danger, frost, dry winds, scorching 
sun, whatever it may be, in conjunction with the demands of the 
crop. The shelter given by a wall, tree, ridge, etc., extends to a 
distance of 10 to 20 times its height, At high elevations, the 
upper borders of the forest should be preserved with the most 
extreme care, the trees once removed, whether by abuse of rights 
or by accident, ean never be replaced, and there is a phenomenon 
only too familiar which may be called’ the loweriag of the forest 
zone, The upper shelter once gone, exposes a lower band of 
forest Which is unable to resist the new conditions and dis- 
appears. This again exposes another band which disappears 
likewise, until the forest limit deseends to a level where it can 
subsist without shelter, An article, published sometime ago, 
referring to this subject, mentioned known instances in which 
abusive grazing had lowered the upper edge of the forest zone by 
(if memory serves) 1.000 to 3,000 feet, The graziers themselves 
would perhaps not make the least pretence of regret, the grazing 
lands lying mostly above the forest, but every forester knows what 
it means to have another 1,000 feet of bare steep slopes exposing 
the country below to all the danzers of lundsbips, torrents, 
avalanches, an increased severity of climate, 

Is shelter ever harmful ? There are two cases in which this 
may occur. Occasionally a place is found skeltered_ from the 
South, when ail it happens to want is alittle moro sun, Frequently 
places are found where plants are habitually killed off by frost, 
though the surrounding slopes suffer in no such way, These ara 
weil known, and consist of valley bottoms, small depressions, and 
little level places where the plants put out are killed back’ year 
after year till they attuin a height of 6, 10, 15 ft. as the case may 
be in the locality, when they are safe, ‘The reason of this danger 
Ties in the fact that such places are more moist, and more protected 
from wind ; it is the presence of moisture (which would be car- 
ried off by a breeze that constitutes the danger of frost, Another 
reason doubtless acts to some extent, namely the gravitating of 
the coldest (i. ¢. heaviest) air to the low levels and depressions 
where itcan effect 2 lodgment. There are certainly other reasons, 
for this question of local frost is not completely underatood. 


1V.—Minor flora, 


The minor flora found in a forest differs in the same locality 
according to the density of the shade and cover, Under a very 
dense cover, suchas thut of a young spruce crop, there is absolutely 
nothing to be found, unless a few fungi, lichens, and perhaps a 
moss or two. As the cover becomes less, a few phanerogams 
appear, and the list increase with the light, until the forest, con- 
sisting of scattered trees only become a perfect paradise for the 


botanist. 
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: V.— Regeneration. 

. How are the svedlings produced under cover? How do the 
young plants develop? That is to say, what are the conditions of 
regeneration of a given species? Thesa are the questions which 
claim the attention of every forester, and cannot be urged too fre- 
quently. Practically every forest species scatters every year a 
certain amount of seed. What becomes of it? Are seedlings 
found to correspond? In some cases can even a single seedling 
be found? Can we even say that we know by sight the young 
seedling of every species? Can we tell when and where to look for 
it? How to obtain it? How to tret it when eblained ? A few 
eminent foresters may consider these questions derugatory to their 
dignity. To such they du not apply, but lel (hein serve lo solut 
outa wide sphere of usefulness to those in search of a direction 
for the better exereise of their energies. 

Suppose we have a good crop of seedlings under a silver fir 
forest which is to bu regenerated. Do we think we have got what 
we want, and procevd to clean-fell ull the mature trees, rejoicing ? 
Or, do we proceed to make a careful selection felling, and yet 
another and a third, watehing the resulé with some anxiety, and 
taking 10 or 20 years over it? 

Ina chir foresi naturally open, #ben regeneration is wanted, 
we clean ont half the stock or more, straight away, and the rest 
follows five or six years after. Why this difference? Because 
trees have different temperaments and requirements, which are 
classified as “delicate” or shade-enduring, and * robust” or 
Tight demanding. But having provided these two labels, we must 
not imagine ws know all abont their use, Some trees will require 
both, at different periods, others will not be fitted with either, and 
others, it must be confessed, have not been properly measured yet, 
A great deal, (hut yot far from evorything) is known about tonk, 
deodar, spruce, sul, blackwood, babul, &., but of how many of 
the important auxiliary species can the same be said? Keferring 
to babul, it is sometimes alleged that it will not grow on a cal~ 
eureous soil. Any torester able to qnote actual insiances of a good 
crop of babul growing on a soil calcareous proper, would be doing 
aservico. Such instances should be easily tound in Sind, aud 
elsewhere. 7 

Tn go fur as concerns the power of resistance to the solar rayes 
it may bo eaid tha: nearly all teas ure at first, for a very variable 
period, and to a varying extent, “delicate” In fact, instead of 
asking whether ~uch and such a tree is robust or delicate, we 
might almost as well ask when 7 began to become wihust. To luke 
deodar for instance, it is well known that for the first year or two, 
or three, the plant is decidedly delicate, becoming less so for the 
next ten years or so, after which it is as robust as can be desired, 
for we find it, densely branched to the ground, crowning dry 
ridges and pinnacle rocks in solitary and sturdy grandeur. Young 
cee . 
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plants that are of a somewhat herbaceous habit, and those that are 
natarally slender, are generally delicate, but others, (e. g, silver 
fir) remain so long after the period of lignification has set in, 
Some young plants, while still appearing slender, will become 
robust within a few months of germination, There isa certain 
relation betweon the density of the cover of a given species, and the 
temperament of the young plant, The law of the survival of the 
fittest makes it evident that this must be the case for some of the 
dominant species, but whit about those species which may be 
called “ opportunist,” auxiliary and accessory species, even minor 
principal species, that seldom form the mass of a forest, but have 
tocome up, survive or perish, just when and where they can ? 
For these, there is no such law, and they form the majority, 
The spruce is an exception to the general law, its soedling is less 
delicale than tbat of the silver fir, while ifs cover is more dense. 
The difficulty is solved by the lightness of its seed, which is 
carried beyond the actual cover, 

But the sun is not the only danger. Plants that can endure 
the sun are called robust, when they are frequently, from some 
other point of view. not so, being “perhaps very snsceptiblo to 
frost. Other dangers frequently fatal to plants are, a dry soil, a 
hot dry atmosphere, (quite a’different thing from direat solar 
heat), wind, &e. 

A list of plants drawn up in the serial order of their frost- 
endurance, would differ totally from a list drawn up in serial order 
of sun-endurance The question of shelter during regeneration 
thus demands the careful consideration, not of one ouly, but of 
all these points. 

Too much stress cannot be laid on the utility of serub and 
undergrowth, and especially of thorny bushes, in regeneration, In 
Europe they say “The thorn ig thé craille of the oak,” in this 
country it might almost bo said that the thorn is the eradle and pro- 
tector of everything. The right of removing thorns has been granted 
by Government in many pineas, doubtless after due consideration, 
but the removal of such thoras means the removal of the last hope 
of regenerating a soil irodden hard and grazed bare all around, and 
on which tho standing crop is steadily degenerating and diminish- 
ing under the constant unpunishable “ petty offences,” a branch 
broken here, a slice of bark removed there, and the regular fires 
for which no responsibility is enforced on the privileged classes 
who cause them. To take sandal wood for instance, a timber so 
valuable as to be sold oy the pound, the seed germinates freely, 
flourishes awbile, and disappears ; yet the tree is robust and grows 
ondry and rocky soil. Why?’ ‘Because the thornbush is the 
eradle of the sandal. Those trees that survive have in most cases 
had the good fortune to arise from the seod that fell among thorna, 
all the reat were scorched up or eaten. 

The question of soil is naturally a most important one. A 
soil trodden by cattlo into something like a sheet of rolled iron, 
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sannot be expecte! to bristle with seedlings. A dense mat of 
gress roots a foot deep is neither very encouraging. With these 
exceptions, most conditions of soil may be expected to allow the 
germination of seed toa fairly satisfactory extent. The existence 
ofeven a rather dense crop ‘of herbaceous plants and shrubs is 
usually rather an advantage than otherwise. 

Tk may of conrea be argued, by advocates of popular privile 
eges, that we are allowed to keep closed a fourth or fifth of the 
forest for regeneration, which is sufficient, and we have no right 
to expect more in the shape of advance growth. But most foresters 
will ugree that advance growth is not merely a blessing, bat 
practically a necessity, unless we are to seo the forests deteriorate 
under our care. ‘luke a coppice with standards ut a 30 years 
rotation. Seven coupes may be kept closed nominally, hut io 
practice the breach of closure is too frequently, ab any rate in 
Bombay, a “peity offence,” and so far from the offender 
being ‘punished, the forest guard may be reprimanded for 
oppression, and the Divisional Officer also for allowing it. 
Experience of this system has shown that there is generally a 
fair regeneration by stool shoots, but 2 lamentable absence of 
seedlings. If the mature erops wore always complete and vigorous 
this would not much matter, Bat in fact, the crops are usually not 
complete, in some cases very incomplete, and consist to » certain 
extent of stools that are now, or will soon become, unable to 
throw up shoots worth the ground they occupy. There is not a 
single seedling ov the ground before the felling, nor in must cases 
after. Tho soil, even if protection ia allowed to be made real, will 
take a year or two to recover its permeability. By that time it 
may he covered with a dense mass of climbers and coarse 
grasses, which may as likely as not bo set ablaze. Who then will 
venture to say that the period of closure allowed is sufficient to 
secure the regeneration (much less improvement) of the forests 
entrusted to us, if we are not to expect any advance growth. 
Though many of these coupes no donbt look well enough at pro- 
sent, for coppice generally does look vigorous so long as it 
is Tess than ten years old, the real question is, what will a con- 
siderable proportion of these coupes look like by the time they are 
25 to 30 years old. 

Returning to our subject, M. Guinier seeks to establish two 
propositions with reference to regeneration in high mountain 
conifer forests. ‘The first of these is not as completely 
intelligible as it might be ; viz., “1st——Contrary to appear- 
‘ances sometimes, natural regeneration is not impossible 
‘anywhere, but ia brought about ator very variable poriods and 
‘by very different means, : 

Tha second proposition fs intelligible enough, and referring, 
as it does, to silver fir and spruce, is a somewhat radical variation on 
the classic ideas ; vz.; “ 2nd.—Generally seed is produced, and the 
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‘young plants begin to prosper, only from the time when the 
“forest has become very open, and the ‘soil covered with a crop of 
‘small broad-leaved species, shrubs or small trees.” 

It is claimed that these conditions refer also to forests of 
otker species, such as oak. Such may be the case, and undoubt- 
edly is so, in some cases. It follows that full advantage can only 
be taken of the fact by a proper system of cleanings closely wateli- 
ed and carefully timed and executed. Whether M. Guinier is 
right or wrong with regard to the French forests of which 
he spsaks, is a qnastion. which does not for the moment 
affect. us much, as the Uniform Method is not yet adopted 
in India, What we have todo is to find out the cultural needs 
of our own species in our own districts, and on this point the letter 
of A.W. Lushington in our May numbor is a step in the right 
direction. Nevertheless it is necessary to note that there is in 
France a feeling that the “close seed felling” imported by M. M. 
Lorentz and Parade from Germany, does not always give the 
results that were expceted. It will be remembered that this classic 
felling consists in leaving standing just so many trees that their 
branches may touch when agitated by a breeze, and in thoronghly 
cleaning the ground of all hrushwood, the trees reserved being 
those with the highest cover. The result has been a reaction 
against the whole method, and a tendency to revert to ancient 
French systems. A curious tendency, collateral but not necessarily 
connected with the above, is the introduction of so-called “con- 
centrated jardinuge ” under which the trees are left in a state of 
almost complete isolation, “in order that they may grow faster.” 
It appears that French forest opinion is at present undergoing a 
phase of disorder and derangemont, some of the old established 
ideas being discredited without as yet anything very satisfactory to 
take their place. Wo, being neither in France nor Germany, have 
to work oat our own salvation. Their efforts will interest and 
benefit ns, but will not dispense us from putting our own shoulders 
to our own wheel. 

VI— Vegetation of adult trees. 

All forest trees, says M. Guinier, are of robust temperament 
as aoon as the young plant has reached a certain age, which ma’ 
he a few weeks or muy be a few years. In the climate to whic 
they belong, they cannot only endure the sun, but indeed havea 
pressing noed of it, and can equally well endure the other con= 
comitant climatic conditions. But different species have very 
different needs in the matter of iight, and behave differently, aecor- 
ding as they got it vertically’ or laterally. . 

Light demanding species (such us pines) are those which 
only attain their normal shape and finest development when 
more or less isolated. Nevertheless these species, if they 
aré to. tanish long. straight timber free from knots, have 
to be kept in close canopy for a great part of their 
growth, being thinaed out, when they have attained the 
necessury height, lu such an extent that the lateral branches have 
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free room to develop. Such species afford insufficient protection 
to the soil, which should te kept covered by means of an under+ 
growth possessing dense cover, 

Close canopy species (such as fir, spruce, and deodar) are 
those whose young plant is more or less delicate, but which are 
capable of forming fine trees in a state of isolation, and can also 
form fine trees in close canopy, provided they are not dominated. 
Ii is this class of tree which furnishes long ‘cylindrical logs free 
from knots, having that straight fine grain and narrow uniform 
inerement which in the conifers distinguish good timber from 
bad. In close canopy these species moroyer form an annual shoot 
as long ag or longer than they would do in the open, provided onh 
that: moderate: thinniadenrsvent: thelr besoin overorowded, 
Spruce and decdar are remarkable for the magnificent crowns 
they develop when isolated, but as forestry is not a decorative art, 
it follows that these are the very trees which have most need of 
the crowded state, in order to avoid the otherwise inevitable and 
ruinous large knots. Fortunately they can endure this crowded 
state tis well as any, 

Shade-demanding species ave few and not very important, 

(Ii will be observed that M, Guinier makes three, instead of 
our usaal two, classes with respect to light requirements). Yew, 
box, holly, and a nomber of evergreen shrnbs, are such as will 
pasa the whole normal length of their life in comfort under a fairl 
denso cover. Dut even these species (especially the yew) will 
sometimes attain exceptional demensions if they are more or less 
isolated. It is not strictly correct to class the “ close-cuanopy 
species” as “shade-demanding species,” in view of the important 
distinction that in later life the one class will endure being domi= 
nated, while the other will not, The question is not one of 
infancy, but of mature life, 

In *aecking the light,” trees have different habits. The 
broad leaved species will undergo remarkable — contortions 
in order to get the lender or a side branch into some opening 
inconveniently situated. Resinons species, for the most part, disdain 
anch mndignified demeanour. They will do their best to pierce the 
cover overhead, but if they fail, tho lender ceasos growing, and 
the tree dies (unless of course it belongs to a species that can 
persist indefinitely under cover), When a crooked tree is found, 
it is generally the result of mechanical entanglement among 
the branches it sought to pierce, 

An important and interesting subject of study is the sequence 
of events following the destruction of a forest. In many cases, at 
high altitudes or in populous districts, the forest once destroyed 
ia destroyed for ever. But fortunately, in other eases the forest 
does but’ suffer a temporary eclipse. In Sind, forests are washed 
hodily away. But soona “Kacha” or alluvial flat is formed, 
This becomes covered with a dense growth of Tamariz, Among 
the tamarisk appoar young plants of babul or Popuius, and also of 
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“kandi” or Prosopis, The tamarisk attains its maturity and dis- 
appears, leaving a fine babul forest in its place. This may remain 
indefiuilely x babnl forest, but it somotimes happens that the river 
recedes, leaving the quandam babul forest high and dry above the 
reach of floods, when the forest becomes ono of kandi, and even- 
tually, if things come to the worst, a desert with a few scattered 
bushes of kandi and cuper. Inthe Himalaya, the people burn a 
bit of splendid fir forest and cultivate the laud fora few crops, 
Thrown ont of cultivation, it becomes covered with Indigofera, 
Spirma, &e. This gives place to a quite Hurojena-looking broad- 
Jeaved forost of birch, horsechestnut, hornbeam, hazel, Pyrus, 
&e., &., containing many fine trees, among which the seedlings of 
spruce and fir establish themselves and so bring things back to the 
starting point. 

Sn the Pnajab and elsewhere, a forest may be destroyed by 
fire or otuerwise, or excessive fellings made, with the result that 
the area becomes a hopeless and dangerous sea of grass 20 feat 
high. The lifeof this may or may not be perpetuated by continually 
burning on the part of those interested in grazing, but there comes 
a time when the clumps begin to die out, and when young plants 
of good species establish themselves, or are inserted, with every 
expectation of success These and such like problems, with those 
connectad with light, when, how, how much, offer a vast field for 
enquiry. Patient, ‘persevering observation of fuets, cautious 
dednetion of reasons, are the only safe guides, 
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Forestry in the Ardennes. 


By W. R. FISHER. 


Owing to the great demand of the Belgian coal-mines for 
wood, the owners of forests in the Ardennes can sell all their for- 
est produce at remunerative rates and as a very largo area of this 
tegion, at elevations of hetween 800 and 2,000 feet above sea-level, 
and with a stiffish loamy soil, resulting from the disintegration of 
quarizites and slatey rocks is unsuited for permanent agricultural 
cultivation, much attention has, during tho last half century, been 
paid to the improvement of the forest’ growth, for which the moist 
climate, with an annual rainfall averaging 34 inches, is most 
suitable. 

Standing, as I did yesterday, on an elovated hillside, 1 could 
see before me the dark green patches of Scotch pine and spruce 
woods ; the white bark of the birch standards, on extensive tracta 
of Communal land ; the brown rounded contours of the beach and 
oak woods; the bare patches of lrown heather or evergreen 
broom, and the pastures an fields they overlooked. The con- 
fferoas forest hns been introduced daring the last half century ; 
the beech and oak woods ara the relics of the vast forest which, 
in the days of Julins Ossar, extended from the Rhine te some 
distance beyond the river Meuse. ‘Tho birch forest is tho resulé of 


268 forusiny in tHm anbunnes. 


a system of cultivation termed sartage, in which the common land 
of a village is every twenty years cleared of all forest growth 
except a number of birch standards, the produce being sold or 
utilized by the peasants, who burn the smaller branches, heather, 
broom, &e., on the ground ; they then divide the area into por- 
tions amongst themselves, on each of which a crop of rye is grown, 
and the area is then abandoned ro nature, the birch reproducing 
itself by stool shoots or seed. Any birch standards which are large 
enough to be used profitably for pit timber are felled with the 
rest of the crop. 

The Belgian Province of Luxembourg contains 1,030,000 
acres, about one-third of which urea is wooded, and in 1847 
126,000 acres were waste land covered with heather and broom. 
In order to remedy this siate of things and to improve the thon 
existing woodlands, the (avernment undertook to supply seed 
gratis, and provided five nurseries for forest plants. The utiliza- 
tion of the waste land was, however, so well taken up by the land- 
owners, that by the end of 1887 only 42,000 acres of waste 
remained in the province, the balance having been converted into 
49,000 acres of arable land pastures and 35,000 acres of woods. 

Private enterprise having thns been properly directed, 
Government was ableto relax its efforts, and by 1882 all the 
nurseries wero sold to private people and freo distribution of 
seed and planta was stopped. 

The area in 1889 of forests in Luxembourg is given in the 
following table :— 
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Land 
Prornreron. Coppice | Simple | frochly 
Beech with | Coppice. | aownar | TovAta 
and standard, Planted. 
Gale. 
Acros. Acre | Acres. | Acres, | Acros. 
Btato 8,487 24,428 i aes 
Gammanes 25,689 : | Saes[ estaet 
Hfospitale. rt “ 
Private Owners 95,954 as716 | 42,600 | 12,000] 73,406 
Total w | 86138 woaaao | waToL | agate [e488 


The average annual jicoduction of an acre of forest, ss _caleu- 
lated by a Special Governinent Commission appointed in 1883, is as 
follows, for the different classes of forest :— 


; Boech and Ouk 4. 70 cubic foot. 
High Forest {Gee iterous 0 abo 


Coppice with Standards vee BBS yay. 
Simple Coppice a ate BES Lays ay 
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Probably tho production of coniferous forest: 
stated and may bo placed ut 100 eubie fest, us forests was under- 


The price of standing wood by the cubic f i 
lows, according to size and quality ;— oy eae eels 


Oak : era 
Beech... yee s. 
Coniferous a ad, ,, LOd, 


(Coniferovs wood hitherto ouly used for pit props and wood pulp.) 


The production of pit timber is very profitable, and woods of 
Belek pine, spruce or larch, about thisty-fve years old, are worth 
‘0 £60 por acre. In this case the soil being worth from £4 
to £10 per acro, and the cost of sowing or plunting per acro bei 
from 258, to 40s. tho initial capital is from 105s. to 240s.» which 
s.. the initial capital is from 105s. to 240s,, which 
plied at 6 per cent. compound interest for thirty-five years, will 
amount to £29 and £66, so that it is clear that this érop yields 
about 5 per cent, The above figures do not include charges far 
supervision and land tax, which are, however, covered by the 
receipts from thinnings, as even thinnings ina Scotch pine wood 
twenty years old are suleable ut about £4 net per acre. 

Oak wood finds the ame employment as in Britain, and large 
beech trees are sawn into plinks, which are afterwards used for 
making gun-stocks, furniture, snd other purposes, whilst the 
smaller beech trees are made into sabots (wooden shoes), the 
manufacture of which forms a great local village industry. Al- 
though coal is plentiful, there is a fair sale for fire-wood. The 
average produce from the forests of Luxembourg is placed at 66 
cubic fect per acre, worth, including fire-wood, 241 a euhie foot, 
and producing a total net revenue of £190,882. 

Beside the sales of wood, asmall revenue is obtained by 
lenses of shooting, psturage, sale of grass, broom, and by tempo- 
rary cultivation in the forests, produeing altogether about £15,000, 
or Od. an acre. ‘The rates for shooting-leases, especially in forests 
where there are red deer, are increasing, and may amount to Is. 
6d. an aere, and even more. The forests are not fenced and red 
deer roam from forest to forest ; except for their preference for 
larch, of which they ruin the young plantations, they do not 
appear to be very hurtful to ihe woods: hares are becoming 
numerous and do more damage, but fortunately rabbits are rare. 

The method under which high forests, except coniferous 
woods, aro generally managed, is to go over the area every trenty 
years and thin them, trusting almost entirely to nature to re-stoe! 
tho area, As a restlt of this systom of periodic thinnings, many 
of the forests have become insufficiently stocked, bilberry and 
heather forming the soil covering, a sure sign of detorioration of 
the soil. The conifirous forests are generally clear ent at an age 
between 83 and 40 years, as soon as they are large enough to 
serve profitably as pit-timber. ‘The aroa after felling is generally 
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sown up fora year with rye and then re-stocked with conifers, 
generally by sowing the Scotch pine or planting the spruce. 

‘Asan example of a well managed private forest in this region, 
situated ata distance of about 60 miles from the Belgian coal- 
field, 1 propose deseribing what is being done in the forest of 
Mirwart, belonging to two brothers named von der Becke and to 
Dr. Seilich, the weli-known author of the Manual of Forestry, 
who himself manages these woods. Their total area is 3,000 acres, 
and they are situated on undulating land on both sides of the little 
river la Lomme, the picturesque old historic chateau de Mirwart 
being. about 6 miles from the town of St. Hubert. The best part of 
these woods is on a northern aspect facing the chateau, and consists 
chiefly of becch up to 180 fect in height, with some fine oak 
and sycamore. ‘Lhis wood contains 3,000 to 4,060 cubic feet 
per acre ; in it an oak attains a diameter of 2 feet in about 190- 
120 years, and beech and sycamoro the same diameter in 80 to 
90 years 

In other parts oi the forest of Mirwart, onk standards over 
coppice prevail, with haech trees sometimes isolated and sometimes 
in little clusters : here almost every where the coppice stools appear 
to be too old to give healthy shoots, and the latter are overshaded 
by the beech standards, so that any further treatment as coppice 
with atandards is unadvisable, A change of system is also called 
for, because the price of coppice is constantly falling and oak bark 
hardly pays for stripping, whilst beech Suridards’are.very. branoly 
and yield much less tinber than beech in high forest. 

Besides the above woods, there is an area of 75 acres under 
simple coppice of oak, with some ash, hornbeam und alder, and 
125 acres under Scotch pin poles of different ages, up to 40 years. 
Tach has been planted, 200,000 plants having been placed in the 
blanks about 40 1a 40 years ago; but these plants have been 
nearly all destroyed ly red deer, Larch disease is also common, 
though some of tho troes, 40 years old, are very fine and healthy. 
Owing to these misfortunes, larch will in future be planted only 
experimentally on areus with a northerly aspect. It is interesting 
to note that some natural reproduction of larch has appeared under 
the older larch trees. 

The beech woods and the irregular coppice with standards 
wore managed up to 1392, when the present owners acquired the 
Mirwart estate, under the system of periodic thinnings already 
deseribed, and which gave as bad results as might have been 
expected. igh fores:s can only pay when the ground is kept fully 
stocked and shelicred by a dense crop of trees, and the soil soon 
doterivrales, when the cover is interrupted by oxcossivo thinnings. 
The areas under coppive with siandards were also suffering from 
the bad reproduction of the old stools and the injudicious distribu- 
tion of tho reserved irees, ‘The chief problem, therefore, for Dr. 
Schlich, when he gadertook the management of these woods, was 
to substitute u high forest treatment everywhere in the old 
coppices and to dispose of the badly grown isolated beech and oak 
standards in the course of 8-10 years, whilst preserving intact for 
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future working the fine beech woods in front of the Chateau. 

With this object in view, 1.000 acres are being cleared of all 
defective und aver mature trees and of the underwool, only pro- 
mising oak standardstand groups of beech poles or saplings being 
left intact ; th area’is then planted with three-yeurs old” spruce 
plants at distances of 84 to 4 feet apart, the whale work, including 
the cost of the plants, 6s. per 1,000, costing 25a. per acre. The 
timber which is being removed is sold standing at about £25 per 
acre, whilst tha value of the future crop, when forty years old, 
inelnding the standards which have been left, is estimated at £80 
peracre, All che standards have been carefully praned of dead 
b es and of low growing living ones less than three inches 
in diameter, the cost of this operation being covered by the sale of 
the branches pruned off, In selling the timber, it is usnally divided 
into small lots of standing trees, which have been previously 
marked and are sold by public auction, the underwood being sold 
separately by area in smull lots, 

‘The young spruce plantations havo succeeded admirably, the 
rate of growth of the coppice shoots having been too slow to inter- 
fore with their growth ; many of those planted in 1894 are already 
4 feet high, und with shoots of 14 feet last year. In some of the 
drier parts, Weymouth pine has been planted instead of spraco, 
and some thres years’ old oak plants have also been slanted on a 
small area, aml-soveral thousand ash plints on a locality specially 
suited for this species. The spruce is planted in pits about 9 inches 
cube, the pits being dug by men at Is. 8d.a day, whilst the plant- 
ing is done by women at 1s. per diem. 

As soon as the 1,000 acres of inferior forest have been dealt 
with, ie. after 1902, the fine heach wood referred to above will be 
treated and regenerated naturally. There are some parts in this 
wood where patches of small beech seedlings have already develop- 
ed, and the alder trees survounding these patches will first be 
removed, and fine oak saplings five feet high planted in them, in 
order to get. a large mixture of oak with beech. It is estimated 
that the regeneration of the fine beech wood will not be concluded 
until 1930, when the areas planted with spruce will be ready to 
yield heavy spruce thinnings and also a supply of timber from’ the 
Droad-leaved standards, and thus the continuity of yield in the 
forest will be maintained, 

Before terminating this paper I should like to refer to the 
piscicultural enterprize of Mr. von der Becke. He has prepared 
fifteen tanks with a total area of twenty acres, and stocked twelve 
of them with 40,000 small trout of the following species :—Cali- 
fornian rainbow trout (Salmo irideus), American brook trout 
(S, fontinalis), Swiss lake tront (Zruta lacusris), American black 
Sasa, the small-mouthed variety (Aieropteris dolomeus), as well 
as the indigenous trout. [t is surprising to see how rapidly these 
trout increase in size, and I have just seen a basketful, caught 
with the dy, of 16 trout, weighing 8lbs,, which wore put into the 
tank in April, 1894, whon they wero six weeks old, 
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Slide Rule for Angles. 


‘To give the Angle Comprised hetween to 


Compass Readings. 


In plotting a compass survey, it is some- 
times desired to use tho angle contained between 
two bearings, rather than to lay off each from 
the North point, A. slide rile can onsily be 
made out of two strips of wood, card, ot paper, 
which will save all the trouble of additions and 
subsiractions of angles. ‘'ne strips may be of any 
length suffictent to show the half degroc, say 
360° x°05"=18 inches, These strips are then 
raleil to seale, showing degrees and half degrees, 
the quarter being obtained by estimation, The 
rule A is simply divided as above. The rule B 
is similarly divided, but bears two rows of 
figures, Above the figures indicating degrees 
is another row showing the complementary 
angle. ‘That is to say, if X is the difference 
between the two compass readings the angle 
required will be X—180° or 180°—X, according 
as X is itself greater or less than 180°, 

Now suppose the two compass readings are 
300° and 240°. Required, the angle between 
then, ‘The 0 of the scale A is brought opposite 
to 810° on the scale B. Opposite to 240° on A 
is found 60° on B. Above the 60° on B is 
found 120°, which isthe angle required. The 
illustration does not show the full gradnatian 
of the scales, being two small, but the principle 
ig clear. 
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Plant Pathology. 


Diseases of plants induced hy Cryptogamic Parasites, By Dr, 
Karl Freiherr yon Tubeuf. English Kdition, by William 
G. Smith B.Sc. Ph.D. Pp. xv x 598. (London : Long. 
mans, 1897.) 

When the German edition of this work appeared, early 
in i894, it at onee took rank as one of the most com- 
prehensive and accurate treatises on the subject that had as yet 
appeared, andthe English edition we now have to welcome still 
deserves this tribute to its merits, for the anthor has taken the 
opportunity of adding cansiderably to the already bulky volume, 

The fangus-discases of plants now number so many forms, 
that no apology is necessary for treating them separately from the 
very numerous other diseases of plants ; but it should be clearly 
borne in mind that only part of the very wide subject of the patho 
logy of plants come under this head, sis may be readily seen on 
comparing the now edition of Frank’s “Krenkheiten der Pflanzen” 
which has appeared in the interval, and of which the first volame 
ig devoted to the disenses duo to non-living agents, the second to 
those eaused by parasitic plants (not fungi only,) and the third to 
pathologicul slates induced by animals. 

Thus comprehensive works on the whole range of this vast 
subject are not wanting, and the student should observe that the 
standpoint from which a treatise like thie is written differs con- 
siderably from those assumed by writers on the general subject 
of pathology, or those who deal with the morphology and physio 
logy of the funyi. 

Berkeley, Frank, Sorauer, and Hartig have shown that the 
diseases of plants constitute a theme by itself which may be 
treated with reference either to the symptoms and_ progress of the 
pathologieal conditions, where the vieim of disease farmishes 
the principal phienomens discussed, or to the causes or agents which 
induce these patlological conditions. ‘These agents may be internal 
or external, and the Inter comprise factors of the non-living 
environment, or living organisms—animals or plants in anti-biotie 
relations to the host, or victim. 

‘Tho present large volume, of more than 600 pages with 330 
jllustrations, is devoted, as said, to the narrower theme, and bears 
witness to the astonishing progress made in the study of the para- 
sitic fungi during the last quarter of a century. . 

lis subject matter is principally the fungi themselves, and in 
character it partakes of the nature of a flora or diagnostic list, and 
a Lreatise on symptoms and therapentics, with bibliographical refer- 
ences for those who wish to launch further into this particular arm 
of the cea of knowledge. It is thus neither a complete treatise on 
the biology of fungi, nora detailed work on pathology, but—and 
in this reside its peculiar characteristics—a volume compiled to meet 
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the wants of an increasing class of students who wish to know 
something of the parasitic fungi themselves and what plants the 
attack ; something of tie mode of attack and the symptoms induced; 
and something of the suggestions for combating the diseases which 
have been supplied by experiments in the field. It is thus a 
typical example of a cliss of book evolved under the stimulns of the 
practical spirit of the age, and, in fairness to all be it said, ofa high 
standard of excellence as scientific literature ; furthor, it will be of 
no useto the crammer, to the examinee, or the dilettante, but 
must take its place on the shelf of the serious worker, the true 
natoralist, and the educated cultivator of plants as an indispensable 
work of reference, 

The book consists of two parts, of which the first contains 
chapters on the nature of parasites and parasitism, the reactions 
Leiween ust and parasite, infection, predisposition, preventive 
measures, and the economic importance of the diseases of plants, 
together with a short summary of the facts of symbiosis. 

The second, and far larger part, is devoted to a systematic 
account of cryptogamic parasites—the fungi proper, slime-fungi 
beteria and pathogenie tlie being included. The system followed 
is that of Brefeld, the saprophytic forms being omitted. 

Qne fault of amission must ba mentioned, if only in justice 
to those who have done good work in this country : the English 
literataro is almost wholly ignored. We hesitate whethor to blame 
the author—who only follows the too common practice of conti- 
nenial writers—or the editor for this, In any ease the lutter might 
have included references to Masgoe’s and Somerville’s experiments 
with Plasmodiophora, in his notes, tosay nothing of other work 
by English botanists. 

A feature in the work, which adds immensely to its value 
is the selection of photographic illustrations of the diseased plants 
themselves, showing low the victims of fungus attacks look, This 
isas near an approach to taking the student into the field and 
showing him the divease at work, as can possibly be made in at 
hook ; and when we reflect that this—so to term it—clinical study 
is as important for plant diseases as it is in the ease of human 
diseases, ils importance is obvious. Few pooplo aro aware how 
much there is to be seen and learnt in the natural history of the 
disease of forest and field and garden plants, and Tubeuf’s examples 
should stimulate botanists te pay moro attention to the subject. 
It is true the reproductions of the photographs are by moans of the 
detestable “ process blocks,” which disfigure most of the books of 
tho present age; bui I suppose we must agree that the choice 
lies between these or none, as prices and meuns go, 

It will he evident that the book is too large for even a brief 
review of more than the principal headings, but there are one or 
two features of importance which stand forth in salient contrast 
to anything met with in similar works, 
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These are signs of the times. One of the most striking is 
the far too meagre note on “selection of hardy varieties "—the 
word “hardy does not accurately translate the original. From 
all sides we are now hearing that different varieties of vines, 
polatoes: wheat, &e., show different disease-rosisting powers. and 

‘ubeuf says, ‘An important method for the protection of plants 
from disease, . . . vonsists in the selection and cultivation of 
Pariotise and species of plants able to resist the attacks of parasitic 

‘angi. 

The very brief uceount of what has been done with the vine 
and the reterence to what has been discovered about wheat, will 
only leave the reader hungry for more information. 

Another featare of interest and importance in Von Tubeuf's 
haok, is the chapter on “preventive and combative measures, ” in= 
volving the treatment of diseased plants by means of chemicals. 
Here, again, I notic: a lack of uttention to the English literature: 
Berkeley, and other of our countrymen, had experimented with 
sulpher in varions forms long before moat of the authorities men- 
tioned had taken the matter up, Still, it is quite true, the intro 
duction of Bordeaux-mixture, and its employment on the enormous 
scale adopted in France, Australia, America and elsewhere, have 
taught us much, and suggested more. 1t is a common mistake to 
suppose that the intelligent application of remedial measures to 
plant-diseases does uot pay—there are plenty of witnesses to the 
contrary; but, unfortunately, school and university courses generally 
have allowed of so little attention to the knowledge that must 
be utilised in carryin:s ont such measures, that even skilled farmers, 
foresters, and other cultivators of plants, have to enter upon these 
experiinenis quite unequipped for carrying them out properly. 

Tubeuf’s chapter of the “oeonomic importance of plants” may 
be cordially —if sadly—recommened to all who are interested in 
the very necessary extention of technical education by the institu- 
tion of the agriculiural school and colleges. He quotes the 
Josses due to the Californian vine-disease (1692) at 10,000,000 
dollars ; in 1891 the wheat-rust cost Prussia over 20,000,0002., 
and Australia something like 2,500,0002. Even allowing for large 
exaggerations—thouyh reports from Sweden, India, Ceylon, the 
West Indies, and elsewhere suggest similarly lurge losses from 
fangus epidemics—in these estimates, it is evident that we have 
here to deal with annaal losses of which even a saving of a very 
few pounds per cent, would be worth consideration ; and the 
comparatively meagre experiments to hand, hold out hopes of much 
more considerable suving, if steps are taken in time, with a due 
and intelligant knowledge of the problems to bo faced, and the 
methods of facing them. 

This must suffice for our review of this excellent book, the 
technical details of which are well treated, of the highest import- 
ance, and abounding with interest to the naturalist and botanist 
as well as to the technologist and practical cultivator. 
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China or Indian Ink, 


The Province of Wubu, says Consul Fraser, produces the 
celebrated Indian ink more correctly called China ink (Enere de 
Chine), used by artists who paint in water-colours. From here it 
goes to avery part of China and all over the world ; in 1805 about 
two tons of it were ex; orted to foreign countries from Shanghai, 
valued at £564. It miay ba made in other paris of China, but the 
best comes from thisprovinee. The materials with which this beauti- 
ful black ink is made are the following :—(1) Nesamum oil, colza 
oil or the oil exprassad Fram the lurge paisonans seeds of what De. 
Brettschneider calls the Dryandra cordata, or Elsococea verrucosa 
called by the Chinese Wu Tung, a treo extensively cultivated in 
the Yangtsze valley and ulso well-kaown in Japan; (2) varnish ; 
(8) pork fat. The lampilack made by the combustion of these sub- 
stances is classed accurding to the materials and the grade of 
fineness, and also according to the time taken over the process of 
combustion. ‘The paste made of this lampblack has some glue 
added, and ig beaten on wooden anvils with steel hammers. Two 
good hammerers can prepare in a day 80 pieces cach weighing half 
a pound. A certain quantity of musk (of the muskdeer), or of 
Baroos camphor, for scenting it, and gold leaves, are added ; the 
latter, the quantity of which varies from 20 to 160 to to the Ib. 
being to give a metallic lustre. The materials thus prepared are 
moulded in moulds of carved wood, dried (which takes about 20 
duys in fine weather), and adorned with Chinese characters in 

ilding. About 30 or 32 average-sized sticks of ink go to the 
ib. ‘The price varies from 28 or less, per Th., to so much as £7 
per Ib, there being over a dozen different grades, Nearly all writ- 
ing is done by the natives throughout this immense Empire, in 
Japan, Corea, Tonquin, and Annam, with this China ink robbed 
down on a stone ink-slib, and applied with a paint-brush of sable, 
fox, rabbit, &e., hair, set in a bamboo holder, and when not in 
use carefully covered with a protecting brass cap, The superior 
kinds of this ink appear to be used in China and not exported. 


Kapok, 


Kapok is the Dutch name for the seed-hairs of the white 
silk-cotton tree Hriodendron anfractuosum, which grows through- 
out the Hast Indies, the variety from Java being regarded as the 
best. It is, however, too short in staple, too smooth, and too soft 
to be spun into yarn. Its chief use is for stuffing pillows, mat- 
tresses, and sofs, where its lightness, immunity from moth, its 
softness and elasticity reader it superior to all but the best qualities 
of feathers, wool, and hnir, A valuable account of this interest- 
ing natural product is published in the Indian Agriculturist for 
February 1897, 
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Eviodendron anfractuosum is a lofty forest tree, with a large 
straight, trunk, covered, when young, with prickles. The branches 
are horizontal, and arranged in whorls. In Java, the growing 
trees are commonly used for telegraph posts, as the branches grow 
so conveniently at right anglesto the trunk, that they do not 
interfere with the wires. The flowers are Jarge and white, and 
are followed by dry, cucumber-shaped capsules, filled with black 
seeds embedded in silky hairs, 

‘The seeds ure sometimes eaten, They yield a bland, tatty 
oil, the residual cake being used as a caltle-food. In India the 
tree yicldsan almost opaque dark-red gum, which is said to be 
astringent, and has been used medicinally, The wood is soft, and 
is used in tanning. From the bark there is sometimes prepared 
an inferior reddish fibro, which is used locally for making ropes 
and paper. It possesses, however, no commercial value, and the 
harking of the trees wonld not compensate for the injury dono to 
them, as a source of floss. 

The kapok, or floss, is according to present demand, a fibre of 
considerable importance. It is said that its elasticity and barsh- 
ness prevent it from becoming matted like the generality of flosses. 
lt is important, as pointed ont by Dr, Watt, to guard against an 
error “made by many writers, of viewing kapok as a generic 
trade name for all the silk-cottons—including that of the simal— 
the floss of Bombay malabarieum. When the demand for kapok 
first started, Indian exporters placed on the market a quantity of 
very dirty simal, having a large percentage of dust as well as seed, 
This was at once condemned, and was sold at a prico that would 
not cover the transport charges, India thus fell into an inferior 

osition, which might have been avoided if carefully cleaned fibro 
fra been sent to Hurope. 

Serious complaint is mada in Australia and elsewhere of the 
quality of the kapok shipped from India, “Even at the low 
price of Indian kapok (about 8d. per Ib.) it is found better to pay 
84d. or more, per Ib., for kapok grown in Java, The former is 
frequently received in such a filthy condition as to be almost 
unsaleable.” The hydrantic or steal preie packing of kapok tends 
to destroy that peculiar elasticity to which it owes its value. In 
addition, the packing tends to express a dark-colonred oil from the 
seeds left attached to the fibre, and hence a noticeable difference 
in colour between the Indian and tho beuutifully white Java 
products. 7 . e 

At Java the trade has assumed a uniform practice. No un- 
clean stuff is shipped, but the different grades of cleaning denote 
standards of qualfly «the first, * extra clenmed,” is the first  pick- 
ing of the crop, and is cleaned by machinery ; the second, denoted 
as “ best cleaned picked,” being all hand-picked and free from 
seeds, excopt an odd one here and there ; the third, is simply 
designated “ cleaned.” It contains a few seeds, together with the 
* slubs,” or litde kuutty curly lumps, which are cast aside from 
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the higher grades. Packing is all done in straw mats, and the 
floss is never tightly pressed. 

‘The silk-cotton tree also grows in the West Indies, but for all 
practical purposes it is counted of little valne. Considerable diffi- 
enlty was at first experieuced in the importation of silk-cotton, 
owing to its great bulk and the heavy cost of wansport, but this 
has been overcome by a silk-cotton press constructed by Stork and 
Company, at Henglo. 

‘n the annual report of the Direction of the Botanical Depart- 
mont, Jamaica, 1884, the following remarks oceur :— 

“It now only remains for somo enterprisiny firm to initiate 
the collection of silk cotton in Jamaica, and to ship it in well- 
packed bales for the Huropean market.  [feach cotton tree yielded 
at tha raie of ahout 100 lb. weight of cloan floxs, there might be 
exported from Jamaica every year about 3,000 bales of silk-cotton 
of the value of £9,000.” 

In Ceylon, kapok is collected throughont the villages of the 
interior. The season commences in May, anil one crop is obtained 
exch year; tho tree raaches maturity aba the fifth year. 

Australia receives large shipments of kapok both from Indin 
and Java bui it is difficult to obtain relisble statisties concerning 
the trade. it is entered at the focal Customs under all manner of 
names, such as “ vegetable fibre,” “¥-gatable wool,” “silx-cotton,' 
“tree cotton,” “raw cotton,” and “small cotton.” 

So much attentioa is kapok receiving in the ast Indies, that 
the cultivation of the trees is even said to be ousting coffee in the 
province of Burma, Kapok has not been received in Hngland 
ona very large scale ; 100 bales a month are sent from India and 
Ceylon (1 bale = 200 1b. Ceylon, 460 Ib. Indian), and the price 
varies from 2}d. to 4d. per lb.—Imperial Institute Journal. 


Non-Inflammable Wood. 
An interesting demonstration, 


Avery practical test against fire of wood made non-inflam- 
mable by the process introduced by the Non-Inflammable Wood 
Syndicate, Limited, 2, Army and Navy Munsions. Victoria Street, 
London, S. W., was given to H.M. Office of Works ou Tuesday, 
The demonstration, which took place on the site of the old Mill 
bank prison at Wesiminster, was witnessed by the Prince of 
Wales and many of tlie leading orchitects and builders of Loudon, 
‘Two bnildings precisely alike in all essential respects, were erected 
by Messrs. John Mowlem & Co., one of which was constructed of 
ordinary building timbor, and the other of timber made non- 
inflammable by the new process, Tho kinds of timber entering into 
the construction af both faildings were the same, via, tie frame 
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and covering of pine; the interior finish of ash, oak, birch, and 
mushogany. Both buildings were attacked simaltaneously by flames 
produced by setting fire to equa! quantities of dry timber thoroughly 
saturated with petroleum stacked against the sides of the two 
buildings. The result was most interesting, ‘The untreated build- 
ing was quickly enveloped in flames, and hefore very long com- 
pletely gutted. The treated building, on the other hand, 
remained practically unaffected by tho heat. An attempt 
was afterwards made to fire the treated building by piling 
up dry timber, thoroughly saturated with petroleum, 
against its inside walls and setting fire to it, but the blaze inside 
failed to kindle the walls of the building, which resisted ever 
endeavour to set it alight, The process by which this wood is 
rendered uninflammable consists of a scries of careful manipula- 
tions whereby the timber becomes uniformly impregnated through- 
out its entire bulk and texture with a fire-resisting compound, 
after the natural juices of the wood huve been removed from the 
wood cells and vessels, which securely protects it from all danger 
of combustion, And this protection, too, is permanent, since the 
fire-proofing sulstance with which the cells and tubes of the wood 
are impregnated is not uffected by any change of climate or tem- 
perature ; In fact, age adds to the degree of firmness with which 
the fire-resistiny: crystals adhere in the cells of the wood. It should 
be stated, more:.ver, that the fire-treating compound is colourless, 
odourleas, and absolately harmless to health, It does not attract 
moisture ; it does net discolour the wood; it does not affect 
materially the working of the wood; it merely adds a little to its 
weight, “In general it mey be stated that treated wood ean scarcely 
he distinguished from non-treated wood. It is also stated that the 
treated wood is largely protected from dry-rot, insects, worms, 
&e, 


The woot treated by this process, it should Le added, appears 
to have no offec! on the tools, as far as sawing, planing, &., are 
concerned and it is as easily worked as ordinary wood. 

The War Department of the United States is about to 
adopt the process for the treatment of all timber to be used in 
ammunition stores, foris, barracks, &e, The Japanese Govern- 
ment has also adopted it for the treatment of all timber entering 
into the construction of the two cruisers now being built. for that 
country in United States ship-yards, In addition to this, several 
of the nowest and largest office buildingsin New York City have 
no wood used in their construction except that fire-proofed by this 
process. Many leading architects of the United States are like- 
wise specifying wood treated by this process, 

Already plants for treating wood are in operation in New 
York City, New port News, and San Francisco, and others are 
boing erected in Philadelphia, Chicago, and other cities, A plant 
capable of treating large quantities of timber is now being erected 
in London. —Timber Trades Journal, 
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Monograph of Indian Bamboos, 


The Government of India has recently issued a circular 
inviting attention to the publication (as Volume VII of the Annals 
of the Royal Botanic Garden, Calcutta) of a monograph of Indian 
hambhoas, by Mr. J. S Gamble, M.A. af the Imperial Forest 
Service, The book his received the highest commendation from 
Sir Joseph Hooper, and contains an acconnt, as well xs an iHnsira- 
tion, of every known species of bamboo found in the Indian 
Empire. The price of the hook is we understand Rs, 14, Copies are 
procurable from the Saperintendent of the Royal Botanic Garden. 


A Forest School for Burma. 


We are glal to hear that there is some probability of effect 
being given to the proposal to establish a Vernacular Forest 
School in Burma for training recruits for the executive staff of 
the Department, tho necessity of which has long been admitted. 
The new school will probably have its head-quarters at Tharrawaddy 
in the Pegu circle. 


Schlich’s Manual ef Forestry. 


We would invite the attention of our readers to the reduc- 
tion in the price of Dr Schlich’s Manual of Forestry, us advertised 
on the cover of this number. 


THE 
INDIAN FORESTER. 


Vol. XXII] August, 1897. [No. 8. 


The Export Works in the Bamsu Forest, Jaunsar 
Division, School Circle, N.-W. P. 


The Bamsa Deodar Forest which is leased from the Rajah of 
Tehri Garhwal, is situated on the right bank of the Tons River, 
and comprises an area of 2,328 ares. 

The stock consists mainly of Deodar with a mixture of Rai 
(Picea Mormda), Movinita ( Abies Smithiana var Pindrow ) and 
Kharsn oak Quercus semecarpifolia in the upper portions and of 
Kail (Pinus eecelsay and Ban oak (Q. incana) in the lower portions. 

A Working plan for this and the ‘neighbouring deodar 
forests _sised from the Rajah of Tehri, from 1885 to 1905, was 
drawn up by Mr, Iearie, Deputy Conservator of Forests, and came 
into foree from Ist April, 1885, 

The main provision of the working plan is that not mare 
than 2,000 green deodar trees are to be fellet annaaily, from the 
blocks set aside for the corresponding period, together with all 
available dry deodar trees from the areas in which tho green trees 
are felled. 

In accordance with the provision of this plan, work should 
have commenced in Bamsu during 1892-93, but owing to the 
disaster to the Deots slide and other causes, the work in the Deota 
forest was delayed and fellings in Bamsu did not commence 
till 1893-94. 

The total number of 1st class trees 4. e, those ovor 6’ in girth 
contained in the Bamsn forest, according to the valuation sur- 
voy ade, amounts to 12,725, besides which there are 11,029 
2nd class trees é. €., those from 3° to 6’ in girth. 

Under the provisions of the working plan 6,000 1st class 
green deodar trees were authorized to bo felled, but the actual 
number cut has only amounted to 5,799 green and 8,020 dry trees, 
the failing and sawing work having beea compltoted in Decem- 
ber, 1896. 
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The total outturn from the ahova troes haa been as follows :— 
c. ft. 
Broad gauge Sleepors 10h x OY x SH... BL,465 
Metre gauge Sleepors ot x 8h x 43” 3,98,109 
Karis 10’ x 5” x 4” wx 6x 4" 1, 1,592 


4,831,166 

The average distance of the Bamsu forest from the Tons 
river is about 7 miles, the line of export which is along the gorge, 
being interrupted in the middle by a precipice and waterfall of 
about 500 feet perpendicular height, 

It had at first been intended te constrnet two sections of 
water slido with a wire rope shoot down the precipice, but the fate 
of the Thadior slide in August 1889, and thafgreat sneoass of the 
Deota and Thadiar slodgo roads’ daoided the adoption of the 
latter method of transport. 

The upper ant lower scctions of the Bamsn khod 
presented no great diffienlty in the selection of a good line 
for the sledge road, but the lower portion of the upper section 
called the Bamsu gorge, where the stream dashes through a 
precipitous defile for a distance of 2,200 feet, presented almost 
unsurmountable diffieu{ties, A good jine was, however, eventually 
found and laid out, principally by Pandit Rama. Dutt, Porest Ran- 
ger, under whose direct supervision the works have been carried 
out. 

The total estimate for the works including buildings, wire 
rope shoot, &., amounted to Its, 18,837 against Its, 22.750 pro- 
posed by the framer of the working pian, but owing lo the exer- 
cise of economy and oareful supervision, the actual cost amounted 
Ra, 14,604 only. 

Subsequently during 1895-96 a short length of water slide 
aggregating 3,450 feet was added, above the upper section, at an 
additional cost of Rs. 1,188, 

The construction of the sledge road was commenced in 
November 1892, and completed by tho middle of July 1894, and 
the following isa general description of the work, and the order 
jn which it was undertaken. 

I. Cutting and sawing the timber reqnired for the bridges 
and roadway, the work having been started aa early as possible 
in order to allow the timber to season before being used. 

Il. Cutting and embankment work which was very heavy. 
This part of the undertazing it was important to complete as 
oarly as possible, so that during the rains of 1893, the embank- 
ments might settle themselves and the unavoidable lundslips 
which happen onall now roads in the hills might take placa 
without damage to the roadway when laid. 

ILL Blasting overations, which wore very heavy, and which 
it was important to do by dogrees, thus avoiding unnecessary 
york which often takus place if done in a harry. 


SYSTEM OF ROADWAY AND SLEDGE USED 
ON THE BAMSU SLEDGE ROAD 


PLAN : 
Scale 3 Feet=1 Inch “4 


ELEVATION 
Seale 2 Feet=1 Inoh- 


BAMSU WET SLIDE 


SECTION 
Scale 4 Feet=1 Inch. 


PLAN 
Seale 2 Feet=1 Inoh. 
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IV. Construction of the piors of the main bridges, which 
were all done by skilled masons, and on daily labor under proper 
supervision. 

V. Laying down of about 83 miles of timber roadway, the 
work having been commenced from the top, so that the sledge 
road was used for the transport of a good deal of the timber 
required for the middle and lower sections, and thus a consider= 
able saving was effcted on tho cost of carriage by means of coolies 

VI. Laying tne beams and completion of 57 timber bridges 
on both sections of the sledge road. 

VIL. The erection of the wire rope shoot in three spans, hav- 
ing an aggregate length of 1825 ft. and a total fall of 881 ft. down 
the precipitons ground below the Bamsu gorge. 

The Bamsa sleige road has been constructed in two sections, 
called the upper anil the lower, as it could not be made continuous 
on account of the presence of a stupendous cliff and a waterfall 
in the middle, already referred to. 

As atated above, the interval between tho upper and lower 
sections consists of a sories of precipicos having a total fall of 882 ft. 
down which a thres-span wire rope shoot, with an accompanying 
carrying stair and rough track, have been successfully constructed, 

The general nature of the Bamsn sledge road is similar to 
the Deota nnd Vhadiar sladga roads of tha Deota range constructed 
in 1884 and 188), detailed descriptions of which are contained 
in printed reports dated September 1885, and April 1890. 

: For those who have not scen these reports the following brief 
description with the accompanying diagrams may be of interest. 

the Bamsu sledge road commences at a convenient point 
ia compartment L of the Dhikuri Block, the depét where 
the road begins, having been selected on account of its being 
the central point to which most of the timber from the upper 
part of the Forest had to be carried, 

From this point the sledge road follows the Bamsu stream 
where the ground was found to be fairly easy, to the entrance 
of the Bamsn gorge already described. 

The total length of the upper section which terminates on the 
edge of the cliff where the wire ropo shoot has been constructed, is 
9,819 feet and iacludos 2,200 foot constractod in the rocky Bamsu 

orge. 
: Gin this part much blasting had to be done and the stream bas 
been crossed seven times in order to avoid heavy rock cutting, 

The total lengih of the 16 bridges on the gorge portion of the 
upper section aggregates 1,600 feet. 

Tne lower section of the sledge road commences at the foot 
of the cliffat the place where the wire rope shoot terminates, and 
runs down through fairly eaay ground to tho bank of the Tons at 
the Mora depit where the sleepers are stacked and launched, 

The work on this section was mach easier than on the upper 
part of the sledge road, but still there was some heavy blasting 
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work to be done near bridge No. 6 and the stream had to be crossed 
six times on this section. 

The length of this low:r section of the ‘sledge road is 9,551 ft. 
and the total length of bo:h sections, including the branches at 
the depots, aggregates 19,370 feet or B¢ miles, as compared with 
lt nails of sledge road fir-t constructed at Deota, and 14 miles 
afterward constructed at Thadiar in the same Range. 

Tho total number of biasts exploded was 3,456, and the 
amonnt of powder used amounted to 754 bs. [t is satisfactory 
to be able to state that no accidents of any importance occurred 
during tho progress of the blasting work. 

The drainage of the sledge road has been carefully attended 
to, the water being let off below the raadway by a system of 
rough troughs, 

Thera are in all 57 main bridges and viaducts on the Bamsa 
sledge road tha aggregate langth of which is 3,894 fest. 

The principal and most difficult bridges to construct were 
Nos. 2, 16, 21, and 23 ail on the upper section, 

Bridge No, 2 has beer constructed in an especially awkward 
part of the Bamsn gorge, the large beams supporting the roadway 
being fixed into the rock on each side, a task of no little difficulty. 

In all dangerous places strong railings have been erected on 
both sides of the bridges un] lave Leen found most effective in 
preventing accidents. 

The wooden roadway over which the sledges run. consists of 
longitudinal beams generuily 1 or 10° feet long by 5’ by 5” 
placed 2’. 9” apart and connected by means of transverse 
beams 5’ to 54 long by 5 hy 4” spaced from 2} to 8’ apart accord- 
ing tothe yradient of the road. 

Tn the transverse karis or beams are eut nicks, from 6” 
to 10” wide and }” deep in whieh the sledges ran, When 
these nicks become too deeply worn, a piece is cnt out of 
sleeper or kari, amd the place 43 filled by a Loose pioca, carrying a 
new nick at the correct elevation. These loose pieces, instead of 
being rectangular, have one side conad, and are ingertol from the 
rear, so that the friction of the sledges, always downward, keeps 
them tight up to their seat. 

The longitudinal pieces and erosa beams are all joined together 
by means of strong mort oak (Querens dilatata) pogs and the 
whole roulway is firmly embedded in good ballast. 

Tho gradient of the sledge road varies from 4° to 114° 
or from 1 in 14 to 1 in 5}, the average being about 6 
degress. 

Qn steep gradients in order to restrain the velocity of the 
slodges, the cross piecos are placed 3 feet apart and rongh grained 
timber such as chir (Pinus longifolia) is used, whereas on low 
gradients the cross bars ary pliced 2 feet apart and fine grained 
hard timber such as tun, shisham, &c., is used, deodar being 
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employed on intermediate gradients. A great economy in the 
use of oil and soap hus thas been effectad by the perfecting of 
these simple but important arrangements, 

The sledges employed on the Bumsu sledge road are some- 
what larger than those used on the Deota and Thadiar sledge 
roads, but are Imilt on the same plan, as represented in the 
accompanying diagram. 

The large olodgos usod for slodzing B, G. sleopers aro 11 feet 
long and 2/4" wislo, whoroas those used for sledging M. G. sleapera 
are the same breadth bat 94’ long only, 

The scantling of the runners of the sledges is 11’ x 43” x 
14”, and 94 x 4$" x 12” and the best timber for the runners is 
found to be the two local oaks, enlled Bani (Quercus annulata) 
and Mord (Quercus dilatata) but shisham is also used for the upper 
bars and handles of the sledges. 

The sled gos ure constructed to carry 15 B. G. or 25 M. G., 
the dead weight heing over a ton. 

The sledges :.re worked by two mon, it being the principal 
daty of the man in front to guide the sledgo into the grooves, also 
topall or restrain the sledge according to the gradient ; whilst 
the man behind inoderates the pace of the sledge by means of a 
rope attached to two iron rings, or pushes it forward as necessity 
arises, 

At first, the sledge mon, after reaching the lower depdts 
and depositing their freight, dragged the slelges up again along 
the road ; but this plan was soon given up for the easier one 
of carrying the sledges upon their shoulders. 

Many suggestions for brakes or drags have been made, but 
no practical arrangement, except the free use of sand on the steep 
gradients, has yet. been arcived at, 

Tho effect of very wet weather on the sledging is that there 
is considerable difficulty in starting the slodges aven on ateep 
gradients ; but when once started they tenl to bolt; so that at 
such times sledging is either altogethor prohibited, or permitted 
only on the condition that three men, two behind and one before, 
take charge of each sledge. 

‘The working of the Bamsu sledge road has been found to be 
the most satisfastory of the three sledge roads constructed in 
the Deota Range, and this is mainly due to the extra care bestowed 
on the laying ont, and careful perfecting of the roadway, also 
to the kind of timber used, as already explained, and to the uso of 
beds of sand on the steep}gradients, which ach in a most effective 
manner in checking the velocity of the sledges when passing 


over them. ; . 
Only two sorions accidents have occurred during the working 


of the sledg> road, which resulted in two men being killed, but 
the aceidents were mainly due to the mon’s inexperience and 
carelessness and not to any fault in the constraction of the road, 
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The following isa siatement of the financial result of the 
Bamsu sledge road from the commencement of its working in 
April 1894 up to the end of March 1897. 

The total number of M. G.and B. G. sleepers and of other 
pieces of timber transported during that period amounts to 
3,57,104, The actual cost of the sledge road, amounted to 
Rs, 14,604, 

» The actual cost of working down the ubove timber by means 
of the sledge road stands as follows :— 


Rs. 

Actual cost of sledging the above timber amounts to... 12,316 
‘Add cost of making and repairing sledges we L481 
Ditto repairs to sledge rond “ds ve 14S 
Miscellaneous items, oil, soap, &e., ‘ oo 837 


Total we Rs. 15,789 

Tho total expenditure incurred on the sledge road including 
original cost, &e. is therefure Rs. 30.89, Now, had the above timber 
heen transported over the same distance viz. 3$ miles on coolies’ 
backs, the actaal cost would have amounted at least to Rs. 97,867, 
Therefore the net financial result of the Bamsn sledge road up 
to the end of March 1897 is a gain of Rs. 97,867—-380,393 

or Rs. 67,474. 

Asa lakh of sleepers have yet to be transported by its aid, 
the ultimate saving effecied hy the use of the Bamsn sledge road 
instead of coolie carriaze, will probably amount to about one 
lakh of rupees, 

The Bamsa wire rape shoot which connects the upper and 
Jower sections of the sludge read consists of three spans having 
an aggregnto length of 1,825 tect. 

‘The total fall is 881 feet and the spans ond gradients are as 
follow: 


‘No. of Spans. Gradients. Vertical height. 
1 684 feet 26. degrees 274 feet 
IL 759, 3h oy 402, 
11 4322 a 205 
Total 1,825 fect. 881 foot, 


The wires used consists of Dullivant’s patent steel $ inch 
diameter wire ropes, which combine strength and durability with 
lightness, and are far superior to the ordinary galvanized iron 
wire ropes, though more expensive, 

On the first and third spans a single wire is the means 
adopted, but on the mid ‘le section, which is the steepest, a donble 
endless wire running ryum] two wheels or drums, with their 
axles approximutely vertical, has been employed, and works 
satisfactorily. 

_ On the upper and lower spans the sleepers se attached to 
the wire ropes by means of mort ouk saddles which reduce the 
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wear and tear of the wire caused by the friction to a minimum 
and are found to work fairly well. At first it was intended to 
use soft iron hooks vr saddles as in the case of Dandot Colliery 
wire ropo shoot in the Punjab, but the oak saddles are found to ba 
preferable. 

At tho lower ends of the spans the ropes are given the proper 
tension by means of rough winches to which the ropes are firmly 
attached, 

The middle section, as already stated, consists of a double or 
endless rope passing round two wheels, this arrangement being 
adopted on account. of the gradient having been found too steep 
for the single rope system. 

To the rope ure firmly attached two cars, the loaded car, 
carrying four M. (t. sleepers hauling up the empty car, which is 
then loaded and yent down from the other side of the wheel, 

The working of the single wire rape sections is found 
to be fairly satisfactory, but occasionally the sleepers fall. off 
through the sudden breaking of the ok saddles or some other 
mishap, also if the tension of the wire happens to he too great 
they occusionally gat smashed against the timber barriers erected 
at the lower end of the spans, 

The working of the middle scetion is found to he the best 
and though somewhat slower, fewer bren' ages take nlice, 

The total earrving capacity of the Bamsn wire rope shoot 
250 sleepers per day only, aud as the wire ropes began 
to show signs of vear and’ tear alter about 20,000 sleepers 
had been slid. the work was discontinued, especially since it was 
found that the eos: of carriage by moans of eoolies over the same 
sections amounted to about the sume cost, #2 8 pies per sleeper. 
‘The breakages and damage in the case of the wire rope shoot ulso 
amounted {o abont 6 per cent, whereas in the case of coulis ear= 
riage itis nearly nil, Under the eirenmstances therefore, the 
shoot was abandons, but its use has had the effect of reducing the 
cost of coolie carriage from one anna to 7 or 8 pies per sleeper. 
and has therefore resulted in a considerable saving. : 

It has been already mentioned that after the completion of the 
sledge road wire rope shooi, it was found desirable and praoti- 
cable to construct a length of wet slide or “flume” to join the 
upper end of the sledge road in the Bamsu khud. 

The total length of the wet slide, which was completed in 
July 185, is 8450 feet and the original cost amounted to 
Kis. 1,188, 

It is constructed on the same principal as the old Thadiar 
slide which was used for about 10 years for the export of timber 
from the Deota Forest, but instead of high and expensive retaining 
walls, which often shook down, a system of rough trestles bas 
been employed for supporting the slide, and these have been found 
much cheaper and more satisfactory, 

The slide consists of a rough trough formed of three planks 
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measuring from 6’ to 10” long by 11” wide and 8” thick, the inside 
measurement of the slide being 11” by 84". 

The beams are ronghly jointed but no nails are used, and the 
accompanying diagrams represent the nature of the wet slide, 

The ‘slide is Armly wedged into block sleepers or amall logs 6 
Jong by 15” diameter placed at intervals of 5’ to 6° apart, these? 
being supported on rough trestles or embedded in rubble masonry, * 
according to the nature of the ground. 

The maximum gradient of the slide is about 20 degrees and 
the minimum 5 degrens. 

The timber nsed for the beams of the slide is kail (Pinus 
excelsa) and for the trestles and block sleepers any kind of com- 
mon wood such as oak, chestunt, birch &. 

A plentifal supply of water is required to work the slide and 
this is let in at intervals of abont 200 yards according to the gradi- 
ent and leaky condition of the slide. 

A roagl method of canlking is effected by throwing in dead 
leaves which fill up the joints. 

The M. G. sleepers are launched on their broad sides, and B, 
G. sleepers on their narrow sides, the pace at which they travel 
naturally depends on the gradient and amount of water available, 

c. 

As jams sometitnes take place, a number of chaukidars are 
stationed along the slide to help the sleepers along. 

These jams are dane to the folowing causes ~— 

ist_—Stones getting into the slide 

Qud.—One sleeper travelling on its narrow surface getting 

alongside of another on its troad side, 

Brd.—Insufficienoy of water due to drought, leakage, &e. 

At the Bamen forest sufficient water remains in the khud to 
work the slide for about mine imonihs io the year, but at the old 
slide in the Thatiar khud of the Deota forest the working season 
only lasted from {5th June to Lith October, and again for a 
month daring March after the melting of the snow. 

From July 1895 up to March 1897, the following timber has 
been slid at Bamsu, 


M. G, sleepers = 172,000 
B.G. ditto = 9,800 
= 6,000 


Karis 

The financial result may be represented as follows :— 

Cost of carrying the above timber on men’s backs over the 
length occupied by the slide at various rates Rs, 6,080, 
Deduct 

(a) Original cost of slide we Rs. 1,188 

(6) Gost of working down the above 

timber by means of the wetslide ... .. 1,270 

(c) Repairs, improvements, &e. » 222 


Total .., Re. 2,680 2,680 
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Net gain in favor of the wet slide ... we Rs, 8.400. 

As there are about 50,000 sleepers still to slide, the net 
inane result will probably amount to about Rs. 4,500 net 
profit, 

Mention has been mado above of the old Thadiar slide ; for 
those who are unacquainted with its former existence and untimely 
fate, the following hrief description may he of interest. 

The old slide was situated in the Thadiar khud which drains 
the Deota forest, the total length being 12,000 feet and original 
cost Ra, 26,000. 

Tt was constructed in 1878 on much the same plan as the 
Bamsu slide above described, excep that a large expenditure was 
inenrred on retaining walls, rock cuttings and tall masonry piers 
which very often cime to grief from the action of floods, vibration 
of the slide, &e. 

The Thadiar kiud having a large catchment area of steep 
hill sides running up to 10,000 feet, is subject to sudden floods, 
landslips, &c., so that, the slide was continually gotting damaged by 
floods, falling rocks, boulders, trees, &e., and was a source of con- 
stant ansiety to the officer in charge, especially during the rains. 
On the other hand the Bamsu slide being situated high up near the 
source of the Bamsi khud, is not noarly 0 linblo to damage from 
floods as the Thadiar wet slide was, and therefore works much 
more satisfuctorily, also being situated in the cooler climate, the 
timber is net liable to shrink and warp half so much at the Thadiar 
slide which became unfit for working unless there was a large 
supply of water available to counterbalance the leakage, &c. 

However, the ‘Thadiar wet slide may be said to have worked 
well for abont 10 years, the financial result up to the date of its 
total destruction on the 8th of August, 1889, being estimated at 
Rs, 38,000. 

As the readers of the Indian Forester of that period may have 
forgolten a description of that catastrophe given in one of the 
numbers of that time, the following is a brief account of what 
actually happened. 

Abont 6 p. m. on the 8th of August, the year above stated, a 
furious storm Burst ‘on the Devta ridge, 6 inches rain having been 
rogistered in a few hours. . 

About 10 p.m. a tremendous flow of water, mud and déhris 
of all kinds, reached the head of the slide, the water, from the 
marks left on the banks, having been about 40 feet deep. 

This flood sweyt down the vailey in a series of rushes caused 
by the temporary damming up of the kbnd, at narrow places, and 
in the course ofa eouple of hours it comptbtely. wreeked and 
carried into the Tons river nearly the whole of the timber slide, 
notwithstanding the fact that is wns in some places situated 50 feet 
above the stream, The catastrophe was unfortunately accompanied 
by the death of 12 choukidars who were asleep in a cave near the 
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head of the slide, 20 feet above the stream, Their bodies were 
never recovered, having een apparently ground to paste in the 
mud and bouldera, 

The transporting power of the torrent was enormons, large 
boulders weighing from 20 to 100 tons having been carried along 
for hundreds of yards, by means of the mud, which being atfter- 
wards washed away, thess boulders, may now be found deposited 
high and dry along the Led of the Thadiar khud. About 86,000 
sleepers were also washed into the Tons River from the Thasiar 
Depét. Of these about 10,000 were never seen ngain, and the 
total loss caused by the flood amounted to about Rs, 40,000, toge- 
ther with the 12 lives reierred to. 

As regards tho comparative merits of sledge roads, wet slides, 
and wire rope slioots, the experience gained in the Jaunsar Divi- 
sion of the School Cirole tends to demonstrate as follows :— 

That sledge roads aro by far the most reliable means of 
transport, because they aré not so linble to be damaged by floods 
and Iandslips a3 wet <lides, and cua besides be worked all 
the year rounl, The carrying capacity is practically only 
limited by the numbor of sledges and men omployed, whereas tho 
working of wet slides entirely depends on the amouat of water 
available at different seasons, on the leakage, &e, 

Sledgo roads ure al-o a most popular means of transport with 
the hill men, and quarrels somotimes take place amongst the coolies 
as to who are to be allowed to use the sledges. 

Rogarding the use of wire rope shoots, the experience gained 
in the Jaunsar Division, is too limited fo euvble a decided opinion 
to be given as to their general suitablily in the forests of the Hima- 
layas but os faras the experiment tried at Bamsu goes, this 
aerial structure is unpopular, decidedly diffieult to work, causes 
breakage and damage tu a good many of the sleepers, and in_ this 
particular case was no saving in thecostof transport over ordinary 
coolie carriage, exoopt ihat its construction had_ effect in causing 
the coolios to lower their carrying rates over that particular sec- 
tion of the line of export, 

BE. Mc’A. M, 
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Vi,-BRTRAOTS, NOTHS AND QUBDRiIns. 


Propesed Improvements in British Forestry. 


By W. R. FISHER. 


The climate of tho British Isles is admirably adapted for 
the growth oftrecs for which a steady supply of moisture in the 
ground is the most important requisite. New ere in these islands 
is there an averayo anual rainfall short of 20 inches, that in the 
westerly parts of [roland and great Britain sometimes exceeding 
60 inches, and it is everywhere fairly well distributed throughout 
the year, occasional droughts prejudicial to tree growth bein 
limited to the Eustern and South astern counties of England 
between March and July, The most recent drought we experi. 
enced was in 183, when only 2 inches ofrain fell at Coopers 
Hill, Surrey, during the four months March-June, whilst the average 
maximum temperature during each of those months waa 8° Fah, 
above the monthly average. Even then an area of 20 acres 
planted out on the Bagshot sands with Scotch pine in Februar: 
ras a coniplete success, owing to the heavy February rainfall of 
inches 

The fact is that our woodlands suffer more from an excess of 
moisture in the soil, than from tho soil becoming too dry, which is 
so often the case on the European continent. This condition of 
swampiness in our woodlands is generally due to the fact that they 
are inanfficiently stocked with trees, the natural drainers of tha 
soil, and this fact is most clearly illustrated by the present condition 
of the Delamere Crown Forest in Cheshire, This forest of 5,000 
acres of freehold lands has produced oak from time immemorial, 
but has been ruthlessly thinned ont by the Woods & Forests Depart- 
ment and is now declared unsuited, owing to its swampiness, for 
ita growth, and is being: planted with Scoteh pine, It was visited 
last year by the English Arboricultural Bocletys and in a note 
on its condition, printed in the proceedings of the Society it was 
cited as an example of how not to carry out forestry.” 

British winters are mild when compared with those of the 
continent, and are somewhat severe only in the Eastern counties 
of Great Britain, and the high northern moorlands. Itis true 
that spring frosts are treacherous and may extend into June 
bat provided that care is taken to shelter the more delicate species 
they offer no serious impediment to the growth of our indigenous 
trees, noreven of exotics, which like the larch, Weymouth and 
Austrian pines, ouglas and Silver firs, have proved to be useful 
constituents of our woodlands. 

Strong westerly galos from the Atlan tic ocean are the greatest 
natural obstacles against which British forests have to contend, and 
the deplorable ravages these gales occasionally effect wore exhibited 
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ona large scale in the Scotch Highlands, in 1898, when ‘about 
2,000,000 trees were blown down inthe counties of Forfar and 
Perth. That it is however within the resources of art to protect 
forests from storms, is admitted by the Scotch foresters, who visited 
the Hartz mountaing in 1895 and_those who may wish to study 
this subject fully should visit the Erzgobirge in Saxony, where they 
will see that even the shallow rooted spruce may be rendered 
almost wind-firm by suitable precautions, British experience haa 
proved that the Corsican pine, Norway maple, sycamore, and some 
other species will resist the full force of the west wind and that 
a merely narrow belt of wind-firm trees is sufficient to protect, 
a wood bebind it from damage by wind. : 
Asregardssoil, a fair depth, which in the moist climate of 
Britain need not exceed four feet, and sufficient porosity are the 
most important conditions and forest trees will thrive on soils, 
which are too sandy or too stiff, too chalfow or too strong, for 
profitable agriculture. Even in the case of fenland and bogs, 
which latter have certainly once been forest land, as the preaenca 
in them of bog timber, sometimes in large quantities, testifies, 
suitable conditions for the growth of trees may be secured after 
working out the peat and draining, the question of the possibility 
of economic forestry in such tracts being gonerally only one of 
expense. Allforest soil muy be kept sufficiently rich in nutritive 
mineral and in nitrogenous matter provided the valuable humus 
supplied by their dead leaves and needies is allowed to accumulaté 
and sufficient cover afforded by a denso leaf canopy, so that the 
growth of weeds is prevented and moisture retained near the 
surface of the ground. It is a matter for regrot that these condi- 
tions are not alwaya securad in British woodlands, there being too 
great a tendonoy to over-thin tho trees, and in some of the beech 
woods, on the Chiltern hills, which from time immemorial, have 
aupplied material for the important chair making industry, the 
dead beech leaves are removed for farm litter, and the soil, often 
a very shallow layer of loum above the flints and chalk, is con- 
sequently seriously deter raring: It being then admitted that 
our climate and soil are fully adequate for successful tree growth, 
the next question arises us to the areas available, and 1 have 
attempted to give some idea of these in the annexed maps, where 
the relative areas occupied in each county by woodlands and 
wastelands are shown by lifferently marked squares, The following 
table gives these areas for great Britain and Ireland, taken from 
the agricultural returns issued respectively in 1804 and 1893, 
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England | Wales | Scotland } Ireland Total 
acrea, acres acres acres, acres, 


Hield Crops and pas- 
ture ro vv [4,881,000 | 2,857,000 | 4,892,000 |15,162,000 /477,02,000 
Mountain and heath. 
land used for graz-| 


ing ae 1,986,006; 1,055,000 | 9,409,000 ! 3,888,000 16,338,000 


Woods, plantati on 
and nurseries... | 1,625,000] 175,000/ 907,000 307,000/ 8,014,000 
Surplog lands includ. 


ing road and infand| 


water. 4,052,000} 687,000) 4,45,000| 1,349,000 }10,883,000 


Total Re. .., (12,544,000) £.774,000 |19,453,000 [20,716,000 |77,477,000 
a a Ss 
In Vol. 2 of the Manual of Forestry, 2nd edition, Dr Schlich 
assumes that of the surplus lands, 2,000,000 acres in Ireland, and 
2,000,000 acres in Great Britain, are available for planting and 
that: a farther area of 2,000,000 acres in the largor island may 
be found in the mountain and heath land at present used for 
gearing, making altogether 6,000,000 acres capable of pro- 
lucing the 9,000,000 loads of timber we at present import 
annually, This of course requires proof, but there can be no 
doubt that our actual 3,000,000 acres of woodland ara at- 
present only partially stocked and that by better management they: 
can be made to prodice a munch larger quantity of timber than 
at present, and of much better quality, so that this paper will. 
make no farther reference to the important questionfof the aff 
tation of our wastelunds, but will simply deal with the possib 
of improvement in the management onr actual woodland area. 

That an enormous amount of planting is done annually io 
Britain will be at oucs recognized by any one who has seon the 
yast forest nurseries of Messrs. Dickson at Chester, where from an 
area of 450 acres, millions of young plants are distributed annually, 
or the large nurserics at Carlisle, Leith, Perth, and other places. 
Much of the energy expended in plantations is however wasted 
owing to bad choice of species for certain localities. 

The chief classes of forest mel with in Britain are either 
coniferous bigh forest, sometimes but not nearly often enough, 
mixed with beech, or with spanish chestnut in the north of Eng. 
land, beech selection forest as in the Chiltora hills, and coppice witl 
standards. Scotch pino and larch are the chief components of the 
coniferous forest and they are generally managed under the clear 
catting system, the mature crop being felled and removed and 
the area then planted with a young crop, In the beech selection 
woods on the Chiltern hills, where only natural regeneration by 
seed prevails, owners have occasionally forgotton that beech trees 
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will not produce fertile seed when loss than 70 or 80 years old, 
and after having cut away all their mature trees, are surprised 
that natural regeneration his stopped. The coppice with standards 
consists of an underwood of hornbeam, hazel, ash, sweet chestnut, 
alder, and other species, with standards chiefly of oak and ash. 

Besides the above chief classes of British forest, osier beds and 
willow pollards and staadarda are grown along river banks, and 

ure coppice of oak for tanning bark, and of sweet chestnut for 

Top poles and alder for gunpowder and clogs are occasionally 
grown, whilst the cultivation of hedgerow trees, chiefly elms and 
oak, prevails to a larger extent than in any other European country. 
Much has been written about the proper method to grow trees in 
all these systems, but example is better than precept and model 
forests of each class are required in as many places as possible 
in the country, so as to servo as training grounds for future 
foresters. 

In order -to moet this want ofa training ground in Scotland- 
Mr, Munro Ferguson, M. P., President of the Royal Scottish 
Arboricultural Society, proposed to apply fora parliamentary grant 
to purchase an area of waste land and plant it up gradually, so as 
to form a normal high forest with trees of all ages corresponding 
to a rotation of say 10i) years. Dr. Schlich, however, pointed ont 
that it would take at least one if not two generations before the 
proposed model forest was of any use for instruction in forestry, 
and suggested that the (Jommissioners of Woods and Forests should 
engage an expert to draw up working plans (schemes) for a 
number (if not all) of the forests under their control and then see 
that the provisions of these working plausare intelligently carried 
out, In this way their own subordinates would be trained in the 
course of time and the work going on in these woods would 
afford tha means of insiructing new hands to be employed in the 
Crown Forests and private estates. 

It is very gratifying fo know that the Woods and Forests 
Departmont has adopted this plan. Mr. H. C, Hill a Conserva- 
tor of Forests to the Covernment of India who has acted for 
sometime as head of the Indian forest service, and is now at 
home on furlough, is engaged in preparing Working Plans for 
the High Meadows woot and the forest of Dean, and if this ex+ 
cellent policy is continued, working plans will eventually be made 
for all the Grown forests and a foundation laid for scientifie and 
economic forestry in Britain. Unfortunately there are not, I be- 
lieve, any Crown forests in Scotland or Treland and the only 
apparent way of providing model forests in these countries is for 
certain private land owners to manage their woods on similar princi 
ples to those now beipg introduced into the Crown forests of 
England. 

Tho next step required from tho Woods and Forests Depart- 
ment, without which, those plans for improving the management 
of their woods will be of no avail, is for them to train a superier 
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staff for the management of tho Crown Forests, by attracting 
men of good general sducation into their service, who have receiv- 
eda professional forestry education at Coopers Hill. Two 
appointments as Assistant Conservators of Forests on salaries from 

200 to 400 per annum, should be established in each of the 
Dean, Windsor, and New Forests under the presont Deputy Sur- 
veyor. The emoluments of 8 Deputy Surveyors, including houses 
and land attached, ary each worth about £900 a year, and on the 
occurrence of vacancins in those appointments, for which the appro- 
priate title of Conservator of Forests should be substituted for 
the anomalous one of Deputy Surveyor, these posts should no 
longer be given as a roward for political services, but to the best 
men from among the Assistant Conservators. Besides the large 
areas of forest comprised in the Windsor, New, and Dean Forests, 
there are several outlying Crown forests, such as the Delamere 
Forest (5,000 acres) Salcey woods (1,266 acres) woods in the Isle 
of Man, &. Men of the grado of Assistant Conservators should be 
placed in charge of the more important of these woods, thus ren- 
dering a uniform system of control practicable and saving tho 
present agency churges, and also of any extensive plantations 
which may be sturted in the 300,000 acres of Crown land, or 
elsewhere. 

Another official of similar rank to the Conservators of Forests, 
acting under the ordurs of the Commissioners, should be appoint- 
edat the Woods and Jorests office to control the execution of work- 
ing plans for the Crown Forests and to form uew plans and revise 
old ones from time to time. Once it is recognized that the Woods 
and Forests Department bas the disposal of the services of a num- 
bor of trained men, no colonial forest appointments need in future 
bo offered to foreigners, as has been already the case at the Cape, 
Natal, and Cyprus, but to one of the Crown Assistant Conservators 
of Forests. Inattention to forestry at home has been followed 
by indifference in thy Colonies, although the permanent muinte- 
nance of the indigenous forests is a question of vital importance to 
most of our dependencies, but the fact that Britian is setting her 
house in order in this respect will probably induce colonials to 
follow suit and imitate the splendid and successful policy of 
India in this respect. It is clear that a subordinate grade of 
woodmen will always be required as at present in the Crown 
Forests ; a graded service of this order should be established and, 
when once the Crown Forests are brought into proper order, 

rivate landowners will be inclined to apply to the Woods and 
orests Department for trained woodmen for their own wood- 
lands, 

As regards education in forestry, Dr. Schlioh has stated 
that little can be done until we have a relay of competent 
men trained in systematically managed forests, and capable of 
lecturing, and that the less said the better about lectures in fores- 
try merely prepared from books. The Forestry Branch at the 
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Royal Indian Engineering College, Coopers Hill, has the Indian 
Forest Service to indent on for a succession of practical men as 
forest lecturers, and this College can train men for superior 
; servico in forestry in the colonies, as well as India, and also 
instructors in fore-try for Colonial Forest Schools, as soon as the 
colonies perceive the necessity for them. But in order that 
landowners and lund agents may possess sufficient knowledge of 
forestry to direct the management of the private woodlands in 
Britain, classes in forestry must be established at all our univer- 
sities, as at present at Edinburgh and Durham. It is very 
ratifying to hear that Professor Warrington at Oxford has, by the 
iberality of Miss Ormerod and others, been provided with funds 
to start the teaching of forestry in connection with agriculture, 
and that a course of lectures in rural economy by Professor Somer= 
ville has been given at Cambridge, At Edinburgh there have hither- 
to been divided counsels and the professor of Botany has started 
a course of foresiry instruction in opposition to that given by 
Colonel Bailey, ong of the best of our foresters. It is to be hoped 
that these divided counsels will be abandoned in favour of con- 
solidating forestry instruction on a thoroughly practical basis. 
The reesption Dr. Schlich met with at Edinburgh last spriag. 
when he gavo an address on forestry to the members of the 
Royal Scottish Arboricultural Society, and aguin at the Imperial 
Inatitule, when he read a most valuable and instructive paper, on 
the timber resources of the British Empire, shows that the time 
hascome when 4 great step forward must be made in British 
foresiry, and the recent patriotic action of the Commisioners of 
Woods and Foresis in preparing the Crown Forests as training 
grounds for the future foresters of the Empire, show that the 
present Government have clearly recognized their obligation in 
this respect. 
While, however, every British Forester must desire that his 
rofession should become thoroughly indigenous, and be. well 
illustrated at home by well managed exumples of varied wood- 
Jands, we should never forget the debt we owe to French aud 
German foresters who by tboir courteous reception of English 
Forest students for the last 30 years in their magnificent forests, 
have prepared th way for the present revival of Forestry in 
Britain—Land Magazine. 


Sie Dietrich Brandis’ Pamphlet. 


. There can be little doubt that the father of Indian, if not 
of Madras, Forestry was Dr. (now Sir Dietrich) Brandis. If 
we in this Presidency had produced a Cleghorn and a Beddome 
before the advent in Madras of tho distinguished German who 
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‘was for twenty years Inspector-General of Forests to tha Governe 
ment of India, the offect of their labours had been but local. 
Throughout the groater part of India systematic furesiry owed 
its very commencement to Dr. Brandis, and the Indian Forest 
Department was unquestionably created by him, He possessed 
the supreme advantage of having secured’ the confidence of the 
Government of India, All Governments in India bave to 
decide a vast variety of questions of which they are crassly 
ignorant, and being ignorant, they are suspicious and afraid of 
being imposed on, The Government of [ndia’s ignoranceis the 
most extensive, because its range of power is greatest, and it ig 
of course projortionately nervous of being taken in, The first 
thing, therefore, which the head of a Department must do, if 
he would advance, is to make the Government of India believe 
in him, Once this is accomplished, it will follow him like a 
Nttle child, Dr, Branitis succeeded in the operation. Begin- 
ning with Lord Lawrence, who was by no means a warm sup- 
porter of the new Dopartment, he gradually built up a reputa- 
tion as a safe and strong man. In Province after Province the 
re-organisation of the Forest Department was carried out on the 
lines he laid down, In 1881 he visited Madras, and the result 
is to be seen in the Madras Forest.Act of 1892, under which all 
subsequent forest operations have been conducted. In 1884 
Dr. Brandis retired, heing rewarded by the bestowal of a K.0..¥., 
and he has now published a brochure in which he traces the 
course of Indian Forestry and endeavours to suggest the lines 
of its future development. It is not unnatural that the veteran, 
who has so long controlled the destinies of tho Department, 
should hope still to direct its conrse, still more natnral that he 
should wish to recall his achievoments in the pnst ; bui it must 
be added that distance from India frequently lends an enchant- 
meut incompalible with rugged realities, and that the removal 
of responsibility has an astonishingly enlivening effect on the 
once staid official pen. 

Sir Dietrieh Brandis’ main recommendation in the pamphlet 
under notice is the extended employment of Natives in respons= 
ible offices of the Forest Department. Like a well trained man, 
he firet supports his proposat by a quotation from Sir Thomas 
Munro, whos Minutes have beon a perfect gold mine of 

. quotaiions to official writers ever since Sir Alexander Arbuthnot 
rendered them accessible. Then he points out that Native Forest 
Officers posses: the great advantage that they cannot he accused 
of “want of sympathy” with, or “absence of knowledge of the 
people.” Lastly, and with most force, he urges that unless 
systematic Forestry is accepted by the educated classes of India 
asa sound principle, it must remainan exotic and would imme. 
diately expire were the foreign influence supporting it removed, 
Forestry must be naturalised in India if it js not to be looked 
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upon as an alien invention, and naturalisation enn be best 
effected by raising Natives of the country to responsible poai- 
tions in the Forest Department. The Dehra Dun Schoo! must 
be strengthened and extsnded. Similar schools must be estab- 
lished in other parts of the country, notably in Burma. As 
Jupan sends young men io Germany to study in the forest 
schools of that eountry, +o India should send the pick of Dehra 
Dun to complete their forest education on the Continent of 
Europe. “It will be a gront point gained when the first Native 
tis appointed to the posi of Conservator of Forests.” Such are 
Sir D. Brandis’ proposals. And it must be admitted that he 
does not altogether omit to notice the difficulties of his scheme, 

namely, the failure of Native Forest Officers in the past and 

the extreme scarcity of cuitabla Native candidates. He balieves, 

however, that if “an honourable and paying career” is assured, 

desirable ‘candidates will not be wanting, andin the matter of 

snecessful native working he appeals to the evidence of Native 

States such as Mysore. But we may well doubé whether the 

matter is so simple as it looks. Tho educated classes in India 

are unfortunately spociaily ill-snited for forest employ. The 

Brahmin, and his non-Brahmin imitator, has neither taste nor 

capacity for jungle work. His physique is general unfavourable 

and his indifference to natural history deprives the Department of 

one of its chief attractions. Mr. Dansey, Conseerator in the North- 

West Provinces, is quoted by Sir D. Brandis as writing :—“ The 

‘most unprofitable of all subordinate Forest officers is tne Lown-bred 

‘schoalboy who has no previousexperionee of jungle life, jungle tribes 

‘and jungle conditions generally.” Hence if the ordinary Cutehorry 

reernit is enlisted in the Forest Department, he will be willing 

enough to visit Germany atthe public expense nnd to enter the 

higher ranks of the Department, but he will bo as faras ever from 

being a practical Forester. Already the wholesome rule with which 

the Dehra Dun School started has proved unworkable, rés. that no 

student should be received who had not proved his fitness for the 

Forests by sevoral years’ work as a volunteor or forest guard, The 

problem is not to be met, as Sir D. Brandis suggests, merely by 

offering better pay and prospects, which would only attract the 

usual place-hunting class, A practical test in active forest 

work must be imposed. A stringent physical examination must 

be insisted on, and candi:lates must be looked for among the more 

robust and active, rather than among the most intelligent, classes, 

Even ao, the measura of success will not be high, and forest 

‘administration will probably long remain largely in the handa 

of the European and Bnropoan descended races. 

‘The remainder of Sir D. Brandis’s proposals are directed 

to the legitimate extension of forestry in Indin, The steady 

“growth of population, be points out, necessitates the extension 
of forests ; otherwise the increasing demand for forest produce 

“must in the end outrun the supply. Ho especially insists on the 
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paramount importance of maintaining the minor forests and pas- 
ture lands, The largo timber forests furnish the backbone of 
the departmental revenue, but itis to the smaller areas that the 
people have to look for their local supplies of forest produce, as 
well as for pasturage in the dry season, Sir D. Brandis gives 
an interesting account of the results which followed the handing 
over of the waste and jungle in Ajmere and Merwara to the 
inhabitants. In a few years the hills were cleared of trees, the 
reserves of pasture were gone and the tanks were destroyed by 
the torrents which poured unchecked down the hill-sides. The 
effects on the population were moat serious. A similar story has 
to be told of he Hoshiarpur District of the Punjab, where 7,000 
acres of fertile Jund have been laid waste by torrents coming 
from the denuded hills. The importance of pasturage in seasons 
when the rains fail is rightly insisted on, and Sir D. Brandis 
makes a protest, albeit in diplomaticlanguage, agninst the Gov- 
ernment of India’s recent policy of establishing settlements in 
the heart of the more remote forests and of relinquishing minor 
forests for cultivation. He advocates, on the contrary, the estab- 
lishment of village forests, such as exist in Germany, But when 
he goes on to sug-zest that the selection of such tracts should as 
far as possible be intrusted to Native agency and apparently left 
to Municipalities und local bodies, it is clear how the leaven of 
retirement has entered into his soul, “The blessings of progress,” 
he tells us, ‘will be valued more by the people, if they are not 
‘all dispensed by the hand of the foreigner.” The blessings of 
forest progress are seldom appreciated at sll by the people, but 
we may wall pity them when these blessings are bostowed and 
controlled by the incorruptible agoncies referred to.—Madras 
Mail. 
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Concentcic Rings in the Mangrove. 


The Madras Report for 1895-96 has the following “ It waa 
‘found in the Kistna District that the annual growth in diameter 
of the mangrove (Avicennia) amounts to nearly an inch and from 
+1 to2 feotin height. It is considered that the spurious rings 
“are monthly and are probably due to the different conditions of 
‘nutrition caused by the spring and neap tides.” 

We would ask other officers in whose districts mangrove 
forests lie to verify this statement and enquire and examine 
whether any of the mangroves put on aring showing the com- 
pletion of a periodical growth once a month, whether all 
species exposed to the influence of tides do so, or only some 
and whether they do so every month, and send the result of 
their investigations for publication in the Indian Forester. 


528 otf, OF BUCHANANIA LATIFOLIA SRBDS, 
Insect ravages among Teak and Anogeissus latifolia. 


Teak in the whole Southern portion of this District has been 
entirely defolinted by a small caterpillar. In 1892 the same 
thing happened in the Abiri Forests in Chanda. I tried then to 
get the mature insect from the caterpillar, but unfortunately all 
the insects I had colleyted were atineked by Ichneumon flies and 
came fo nothing. Tho parenchyma of the leaf is only eaten, the 
veins and midrib being left intact. Hardly a single tree has 
escaped, and the wholv forest where teak predominates has a 
sombre brown appearance. 

Dhaura (Anogeissns latifolia) has also suffered badly, In 
this cave, however, the entire leaf is eaten and Dhaura is now 
beginning to send out a few bunches of new leaves. The damages 
have extended over a large area and in some Jocalities pot a 
single tree has escaped. In 18982 Dhaura suffered by the same 
insect. ‘This was also to be observed in the Abiri reserve. I 
wonder if this is the cage in other Districts as well. Unfortu- 
nately T have to travel about fast and can take very little luggage, 
or 1 would try and collvet and identify the above insects. On the 
27th L traversed 82 miles, principally though Teak forest and I 
cannot recollect seeing a single treo that had entirely escaped. 
Many did not show a single green leaf. [cannot say how the rest 
of the District has fursd as { have mot seen it since the com- 
mencement of the rains. 


R, C, THOMPSON, 


Caur Daou, 0.8, 
20th July, 1897. 


Oil Buchanania latifolia Seeds. 


Buchanania latifolia is locally known as char or achar in 
the Central Provinces, The fruits, which ripen in May are much 
eaten by the nati the cotyledons inside the seed, locally 
known as “chiroujt ", being the parts used, which are eaten 
either raw or made into a sweetmeat with sugar, Apart 
from this use, the cotyledons give an excellent colourless, 
tasteless, and inodorousi oil. Up to the present time the 
Gonds and Korkoos have not extracted the oil to any 
great extent, thoug! they knew of its existence and thong! 
I made an extensive enquiry, I have been unable to discover 
any local use of the oil. 

The oil is extracted by the Gonds and Korkoos in an 
ingenious way, which was only adopted by me when all other 
means failed, The muthod consists of :—first pounding up the 
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cotyledons into a coarse paste in an “ubhree”* care being 
taken not to have it pounded too fine, as the finer the paste 
is, the Jess the quantity of oil secured—the paste is then exposed 
to steam for a qnarter of an hour by putting itin an earthen pot 
with a hole in the bottom, placed over a narrow necked earthen 
pot containing water kept at boiling point. Thirdly, the hot 

aste is neatly tied np into a bundle ina pieco of blanket and 
is then ready for pressing. Tho paste is twice put through the 
above process, after which it ceases to produce oil. 

The press courists of two loge of equal dimensions, each’ 
with one side roughly squared and with holes bored in one of 
the extremities, through which a stout rope is passed forming 
akind of hinge. In addition, the lower log is also provided with 
a disk, at about a foot from the hinged end, surrounded by a 
groove with an outlet for the oi] to escape, the disk slopes on all 
sides towards the groove which is about an inch in breadth and 
depth, The bundle containing the hot paste is put on the disk and 
tho upper log placed on top of it. The froe ends of both 
logs are then drawn together by means of another stout rope and 
as the pressure increases the oi! comes out. 

rom actual experiments conducted by myself, I found that 
about @ Ibs. of the cotyledons produce about 4 Ib. of oil 


S.N.G. 
5th August, 1897. 


* Anative contrivance for pounding any kind of grain. 
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Sir Richard Strachey and Indian Forestry, 


The readers of tle “ Forester” doubtless have noticed the 
name of Richard Strachey in the list of Diamond Jubilee Honours, 
To him is entirely due the present organization of the Forest De« 
partmel.t, and this fuct has never been sufficiently recognized. 
When, in Esbruary 1861, the Government of India ordered the 
Pegn Forests to bo thrown open to private enterprize, these 
orders were issued in the Foreign Department, which at that time 
controlled the entire administration of that newly-annexed pro- 
vinee. In November 1861, the moasures taken hy the Govern- 
ment of India were wbjected to by Her Majesty's Secretary of 
State, But before his despatch had reached Calcutta, the subject 
had once more been considered by the Government of India, and 
doubts were ontertaine, whether it ‘had been right to deviate 
from the policy laid down in regard to the Pega Forests by Lord 
Dalhousie. According'y it was determined, for tho future, to deal 
with questions of Forest Administration throughoxt the Empire, 
in one Department of the Government of India. As the then 
Secretary in the Publie Works Department, Colonel (afterwards 
Sir Henry) Yule, and his suceessor then Colonel Richard Strachoy, 
ieee a special interest ia forest conservancy, that Department was 
chosen. 

Thas, when in the autumn of 1862, the writer of these lines 
was called away from Rangoon to assist the Governmont of India 
in the organization of Forest business in the other provinces, 
Richard Strachey was his Chief. In Pogu it had beon my privil- 
ege to serve under Colonel (afterwards Sir Arthur) Phayre, 
and now it was my singularly good fortune to commences my work 
in a more extended sphere under one of theablest Indian Statesmen 
of our time, At that time, Lord Elgin was Governor-General 
of India. He died in November 1863 and Sir John (afterwards 
Lord) Lawrence landed at Caleutta in January 1864, Lawrence 
had saved the British Indian Empire in 1887, mainly through 
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the resources of the Punjab and tho fidelity of its people. By 
strong, just and considerate Governmont he had firmly attached 
them to British rule, and this result he had attained by insisting 
upon porsonal Government by his district officers. Te beld that 
the chief civil officer mush be supreme in his district and that 
there must be no depurtmental interference of any sort. Before 
cing out as Governor-General he had seen the despatches sent 
fome regarding forest administration and he did not approve of the 
plan of establishing a new Department, that would have charge 
of the waste lands ani forests, and that might in many cases inter- 
fere with the supreme authority of the chief civil officer in his 
district, It was no secret that Lawrance lad determined to 
stamp out this new-langled scheme. I felt my position unten- 
able, and begged Strachey to let mo go back to Burma, where I 
wished to continue the work which I nad commenced. He asked 
me to have patience, to put up with the unsatisfactory state of 
things, and to remain attached to the Government of India, Grad- 
ually, Richard Strachey ubtainod sufficient influence over the 
Governor-Goneral, to enable us to do useful work in India, 
Sir John Lawrence soon learnt to value Colonel Strachey’s power- 
ful help in extending irrigation works on a largo seale and, later 
on, in devising a sy-tem of Railways to be built by the State. It 
yas due to Richard Strachey’s steadily growing influence ond to 
the patient perseverance of his successor as Secretary to the 
Government of India, that in 1868 Sir John Lawrence sanctioned a 
dofinite organization of the Department in all provinces under the 
Government of India. Had it not bean for Richard Strachey, 
Forestry would have come to nothing under Lawrence, What 
T have’ bere slate, in no way deuracts from the high posi« 
tion Lord Lawrenev justly holds in the history of India. The 
creation of a separate Forest Department at that time was resard- 
ed as a most doubtful measure by the majority of Civil Officers. 
Even at the present moment, many distinguished Indian Officers 
view the present progressive and Departmental system of Govern- 
ment as a source oi real danger to British rule in India. The 
system which after much opposition has been arrived at of 
making the Distriet Forest Officer the Collector or Depaty Uom- 
missionor’s Assistant and which effectually guards against all 
political risk, could not have been introduced in those early days, 
becanse at that tine it was necessary to give the Conservator 
power to take the initiative in forest matters and to carry out his 
plans through the ajency of his Assistants, acting of course always 
under the orders of the Local Government. 

Richard Strachey’s eminent services in India have long been 
universally recognized, and outsiders havo often wondered that he 
had always romaincil plain Gonoral Strachey, His feionds know 
that it was not in his nature to care greatly for the decorations, by 
which pablie servives usually are recognized, and he had been 
successful repeatedly, in warding off the attempi to confer sach 
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titles and decoration upon him. ‘his time however Lord Salis- 
bury did not ask his leave, and thus we have now tho great satis 
faction of honouring him as Grand Commander of the Star 
of India. In spite of his 80 years, Richard Strachey still is hard 
at work in connection with Railways. He is chairman of the East 
India and of the Assam-Bengal Railway Companies, and his intor- 
est in Indian Voresiry is undiminished. The above brief sketch 
of what Strachey has done to placo forestry in India upon a safe 
footing is intended as an introduction to some important remarks 
of his on the aims and objects which foresters in India should keep 
is view. Thess remarks he communicated to me in a letter of 
16th inst. and they are as follows :— 

“TET may adda word of criticism on the position of the 
Forest Department at the present time, so far'as my information 
on the subject oes, it would be that it is still only in the stage 
of preserving what exists and laying a foundation for what may 
be. It is stiil a blot on its administration, that it is with the 
greatest difficulty, that timber sleepers can be got for our rail- 
ways, even where they pass through forests, as in Assam, Why 
should U have to sendto Norway for pine poles to be used in 
making a@ railway between Benares and Gya ?” 

“Pho attitude of Government, L am aware, is opposed to 
efforts to make the Forost Department commercially active and the 
fear of interfering with privato enterprize standa in the way of 
much that coulii be done towards developing industries in India, 
the absence of which is one of the main causes of the relative 
poverty of the country and the inability of the people to resist the 
pressure of times of scarcity. So long as the people is exclasively 
agricaltural or nearly go, and the numbers are double what are 
required for the proper cultivation of the soil and the production 
of food, what else can be expected but a total incapacity to accu- 
mulate wealth ? The difficully in the way of gotting ont of these 
conditions is, of course, enormous, and cannot be overcome other- 
wise than with extreme slowness. But the object should surely be 
never lost sight. of, and what is possible should be done to open the 
way to its realization, ifit is to bo postponed even for a contury.” 

“ Laissez faire is not the remedy for the evils that oppress the 
‘vast majority of mankind,” 

So far Sir Richard Strachey. In these lines he briefly in- 
dicates the great task which the British nation hag undertaken in 
the Government of India, a task which can only be accomplished 
by tho patient, but carefully planned, work of generations, The 
rasources of ths different provinces of that huge Empire must be 
developed in auch a manner, a8 to generate and foed industries, that 
will increase the well-being of the agricultural population and 
will enable then to resist the pressure of scarcity when their har- 
vests are diminished or destroyed by dronghi. Such industries 
as shall promote tho well-being of the agricultural population, 
obviously must be fed chiefly by the produce of the soil. The 
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great aim, therefore, to which the efforts of public officers in India 
ought to be incessantly directed, is to increase the growth of use- 
fal products, that will give profitable employment to tho people. 
Where there are forests, or where forests can be raised, the 
greatest production of timber, bamboos and other useful forest 
produce on the area available oaght to be tho aim. Well may 
Blrachey complain, that to this day timber for railway construc- 
tion must be imported /rom Norway and that, even where railways 
pass through forests, timber sleepers can often be got with the 
grentost difficulty. ‘True, one difficulty consists in’ this, that 
among the vast variety: of trees in the forests of India, a fow only 
produce timber, that will resist the climate aad that will Last sul~ 
ficiently to bo useful as railway sleepers ; further, that these kinds, 
which yield durable wood, are mostly scaree and that their tim- 
Dor cad be nore profitably disposed of for other purposes. An- 
other difficulty is, thal, vast areas are without forests or without 
forest at the disposal of Government. The foresta throngh which 
the Assam-Bongal Railway rans, produce no Teak, Pyinkado or 
Sal timber and the Nuhor (Mesna ferrea) one of the ‘few really 
durable woods, which grow there probably fotehes higher prices 
for other purposes. IIitherto, I understand, Pyinkado sleepers 
have been imported for the line and the question whether Mesna 
ferrea may bo mate available for that purpose, is being seriously 
considered. There may however be timbers in tho vast forests in 
the vicinity of that lin», which, though not as darable as Nahor 
or Pyinkado, yet may furnish sleapers for the first construction of 
it. The rapid completion of the Jabulpur and Nagpore branches 
of the Great India Peninsular Railway about 1866 was made pos- 
sible by employing slaepers of Terminalia tomentosa and other 
woods, which, though aot as durable as Teak or Sal, yet are suf- 
ficiently 30, to justify their use at the commencement. In those 
days Sir Richard T+mple was Chief Commissioner, and Colonel 
Pearson waa Conservator of Forests in the Central Provinces. 
Tha forests nearest to the line Benares-Gya which are at the dis- 
posal of Government, are the Palamau, Gorakhpur and Oudh 
forests. In these thera ought now to be sufficient second growth 
of Sal, to farnish thinaings of Sal poles, Qne would cbink that 
by this time a sufficiently steady demand for Telegraph posts 
ought to have spruag up to make poles of Sal an article of trade. 
Nevertheless it is quits possible, that in many cases with the low 
rates of outward freight, it may still be possible to deliver improg- 
nated poles of Spruce (rom Europe at prices lower than those at 
which durable Indian timber, such as Sal, Teak, Deodar are ordi- 
narily sold in the Indian market. 
‘son, after leaving Burma in the autumn of 1862, I com- 
meneed work in Northern India, difficulties frequently arose, in the 
course of diract dealings between the Public Works Depart- 
mont, Railway Companies or contractors, and those officers who 
at that time worked the Governmont forests. Sudden demands 
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were made for large quantities of seasoned timber to be delivered 
ata few mouths’ notice, rejections of the timber delivered were 
frequent and often arbitrary and the dealings with the subordi- 
nates sent to tuke charge of the timber were not always satisfac- 
tory. For many cases it was found better to employ middle men 
in this business. Theoretically, the best plan would’ always be, to 
sell ull timber stuading in the forest, or, where rivers are available 
for floating it to the market, to sell the timbor ready for launch- 
ing. The work of forest officers would then be confined to the 
forosts. It has frequently been urged, and with mach appearance 
of justice, that in many cases forest officers in India have a great 
deal of deal of work todo, which is scarcely fit work for a Govern. 
ment Department. Ona vast scale they discharge the functions 
of a private tradur, they have to watch the state of the market, to 
enter into competition with other traders and find customers for 
thoir stocks of timber. Many attempts have consequently been 
made in different provinces to sell the timbor standing in the forests 
and thus to sot forest officers free for their more legitimate worl: 
in the Forests and in many forest districts these attempts have 
been most successful. This however cannot everywhere be ac- 
complished, Bat wherever forest officers have to engage in tim- 
‘ber operations on a large scale, an excellent plan is to estublish 
timber depéts at suitable places and to hold. periodical auction 
sales regularly a‘ stated times, Under such an arrangement 
Contractors, Railway Companies, and the trade generally, gradually 
learn that at cerizin dates timber is available at these depots, the 
rice is regulated by the demand, and under such an arrangement 
forest officers have not to assume the functions of private traders. 
Leortainly, never slid a better thing than when I obtained, a fow 
days aflor Inndiny ut Rangoon in January 1856, from the then 
Commissioner, Major Phayre, a pieco of ‘river frontage 1} miles 
Jong. There all the timber brought from the forests was collected 
and sold by public auction at monthly sales, After 1861 
whon, in obediencn to the orders of Government, a large portion 
of the forests were thrown open to private enterprize under the 
permit system, the qnantity of timber disposed of at. these sales 
diminished, but in course of time the permit system came to an 
end, and fo the present day the greater part of the Teak timbor 
roduced in the Pegu forests is sold by periodical sales at the 
ngoou timber depét, Similar depéts have at different times 
been established on the rivers which take their rise in the Himalaya 
for the sale of Deolar and other timber brought down on Crovern- 
ment account, anl in my opinion this system might, whenever 
possible, be encouraged. ‘The system to be pursuod in the disposal 
of timber and Bamboos grown in’Government forests must how- 
ever always be arranged in accordance with the circumstances of 
the case, it mast not be regulated by rigid principles or in obedi- 
enco to pre-conceived notions. 
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When regular forest management was commenced in India, 
afew kinds of timber only were marketable, chiefly those, which 
like Teak, Sal and Deodar were known to resist the action of decay 
and insects in a tropical or snb-tropical climate, Clearly, however, 
it is one of the most important duties of Indian Foresters to seek 
employment for those kinds also, which formerly were not regard- 
ed as marketable, and which were geverally classed as inferior 
kinds. The importation of foreign timber into India, mostly of 
sproce imprognated with creosote, and of timber from Australia, 
has at times been considerable, and it certainly ought to be the aim 
of foresters in India, as far as timber is concerned, to make the 
country independont of foreign snpplies. 

A’ great desl has been accomplished in this direction. As 
soon as I had secured an annual surplus revenue hy tho sale of 
the old Teak timber from the Pegu forests, I brought down re- 
gularly to the Rangoon timber depdt, large quantities of other 
woods, carefully selecled logs, which were sold by auction at the 
monthly timber sale, Financially this was a loss, but a few 
Kinds were brought to notice in in this manner, The first real 
start however was made with Pyinkado by Mr, Ribbentrop, when 
Conservator of Forests in Burma between 1875 and 1877. The 
difficulty was, to procure a saw mill fit_to cut up this extremely 
hard wood. Thix difficulty overcome, Pyinkado was used Jargely 
for the Railways in Burmaand in other provinces ; sleepers of this 
wood haye even been exported to Africa, and 1 understand that 
10 to 12 local saw mills are now at work in Burma for its conver- 
sion. In 1895-46 Government is reported to have derived a 
revenue of three lakhs from the Pyinkado timber trade in Burma. 
Anothor instance is the export trade of Padauk timber from the 
Andamans, which has gradually become of considerable importance 
and in the School Forests of the Himalaya I am told that trees of 
Pinus exeelsa and longifolia now sell at good rates standing in the 
forest, timbers which 15 years ago wore unsaleable, 

What has not yet been accomplished is, to increase the 
durability ofother kinds by impregnating them. Tho efforts that 
will doubiless ere loug be made in ihis direction, will I hope 
eventually lead io the establishment of factories for impregnating 
Himalayan Pines and other woods. As I explained in the paper 
on the utilization of the less valuable trees, which was printed in 
the Indian Foroster of February 1894, 1 have ever since 1875, 
as long as 1 was in India, done my utmost to bring the establish- 
tent of impreguation factories in Northern India. It is a most 
remarkable fact shat hitherto no effective action bas been taken in 
this direction. L am glad however to notice, that the rise in the 
price of Deodar timber in the Punjab has lately again directed 
attention to this subject. 

Nor has any effective action been taken to employ the wood 
of the inferior kinds in order to encourage the manufacture of iron 
with charcoal or to obtain acetic acid and other usefal products by 
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carbonizing it in closed kilns, On these subjects I have so often 
written at length larely * that [ will not weary the patience of my 
reader by repeating what he may have read already. Most satise 
factory results have, I understand, been attained in the School 
forests of Jaunsar by the disposal of pitch and resin, the produce 
of Pinus longifolia. 

Another industry that might be stimulated through the action 
of foresters in India toa grenter extent than has hitherto been done, 
is the tanning of hides, Tanning materials and raw hides are 
important articles of export. ‘There is no reason why an extensive 
tauning industry slionld not be developed in India. I remember 
with pleasure a ludicrous sight that used to be common in many 
villages in Rajputaua and elsewhere. Long rows of goat skins hung 
up staffed with the leaves of Anogeissus, and along these rows a 
number of little loys busy pouring water into the open throats 
of these stuffed goats, the skins of which were thus being prepared 
to farnish the finest possible leather. Tanning materials are 
abundantly produced by the vegetable kingdom, new tans are 
constantly being brought to notico in different countries, and 
many such may still be diseovered in India, have learnt with 
great satisfaction, that it is contemplated to establish a central 
research station for forest products at Dehra Dun in connection 
with the Forest School, and that the Officer in charge will have 
the advice and assistance of the Agricultural Chemist to the 
Governmant of India, In the present instance however T desire 
specially to draw attention to a substance which has long been 
used by tanners and whieh is an article of trade in, Northern India, 
the bark of Acacia wrabica. 

T understand that in consequence of the offer made by a lirgs 
European firm at Jawnpore to take annually 260,000 maunds of 
Babal bark at 8 annas por maund, an enquiry has lately been 
set on foot, by Mr, Ribbontrop, tho Inspector-General of Forests, 
wrathar i would he advisable to ostablich planiations upon a large 
scale to supply the bark, and at the same time to increase the 
supply of fre in the forostless country of the North-Western 
Provinces. | also understand that the Conservator of forests and 
tha Divisional Officers of the Central Forest Circle have pronounced 
against the schame, and that it has consequently been abandoned, 

It was estimared, that the scheme woul! reqnire the taking 
up of 84,000 acres, which uniera 12 years’ rotation wero esti- 
mated to yield, at the rate of 8 mannds of bark and 60 eubic ft. 
Of barked and stacked fuel per aero per anna, an annual ontiurn 
of 252,000 mannds of bark and 50,40,000 cubie ft. of firewood. ft 
Was also ostimated that the area reqnired could be purchased at 
about 14 rupeas an acre and that if the purchase money and the 
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outlay on formation and maintenance were capitalised at 4 per cent, 
ths amount would show a deficit, but that if the caleulation were 
made at 3 per cent, the net revenue obtained from the 84,000 acres 
proposed to be operated! upon, would amount to Rs. 44,000. 

I can quite understand the disinclination of Forest Officers 
in the North-Western Provinces to embark in an undertaking 
upon so large a scale, the financial success of which is by no means 
assured. Donbts were expressed, whether the produce in 
firewood of the proposed plantations could be disposed of at a 
profit and it was urged, that the creation of extensive foresta for 
the production of Babul bark and firewood in the centre of these 
provinces would close the door to all prospects of a trade in tanning 
materiuls from the existing forests, while it would at the same 
time affect injuriously the growing export of fuel. 

Evidently it is the fear of diminishing the net revenue of 
forest administration, that makes forest officers unwilling to 
embark in such undertakings. Nor is this fear unreasonable, 
for as matters stand at present, even those publie men who are in 
positions of influence in England as well as in India, and at the 
same time are well disposed towards regutar forest management, 
as a rule judge tha value of forest administration only by the net 
annual revenae it produces. A diminished surplus is regarded 
as proof of bad management. It is to be hoped, that in course 
of time broader views will prevail, and that the work done by 
foresters in Lndia will be judged more by their success in increas- 
ing the quantity of useful prodacts obtained from the soil, in 
augmenting the productiveness that is the capital value of the 
estates entrusted to their charge, and thereby contributing to 
develop the resources of the country. i 

If at the present time, financial considerations prevent large 
operations in this direction there can be no possible objection to 
taking in hand smaller areas by way of experiment, and it seems 
most important to urge the necessity of such experiments, which 
must however be undertaken on a sufficient scale, to furnish prac~ 
tieally useful results. On pages 58 to 60 of his excellent report 
on Indian Agriculture, Dr, Voelcker gives an account of the ex- 
periments made in different districts of Northern India for the 
purpose of reclaiming Usar lands, Tho result in all cases has 
beon, that if cattle are kept off and are nut allowed to nibble away 
and to tread down every blade of grass, as it appears, the worst 
Usar will rapidly clothe itself with grass, Further, trees can be 
raise! on Usar land, this has been proved for Butea frondosa in 
the Kapurthala State and for Acacia arabica at Aligarh, It is 
true that when in the Intter experiment Babul bad attained a 
height of 20 feet, it s-emed to reach a subsoil of Kankar and die, 
Bat in order to produce firewood and Babul bark for tanning, a 
short solation of 12 years is contemplated, and the trees need not 
attain more than 20 feet in height, Usar lands are very extensive 
in the North-Western Provinces and in the eastern portions of the 
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Punjab. At Amramaau Mir Mubammad Ilusain, the Assistant 
Director of Agriculture, North-Western Provinees and Oudh, in 
1882 purchased on belialf of Government 52 acres of Usar land for 
experiment at one rupee per acre. When Dr. Voelcker wrote,t 
one half of the farm had been reclaimed and was let at an annual 
rent of eight Rupees per acre, In this case no trees were 
planted, but the r-claimed Jand gave excellent field crops. 

Those Usur experiments have been objected to, becatse as a 
whole they have not been a financial success. Obviously this is 
no reason why the» should not be continued with another object 
in view viz, that of growing Babul on a short rotation for the pro- 
duction of fuel and bark. ‘The larger scheme of taking in hand 
84,000 acres was based npon an excellent Memorandum by Sir 
Edward Buck of 29th December, 1889 and a note by Mr, H. C. 
Hill, Offeiating lospector-General of Forests of ist January 
1890, These two pipers have, | understand, been made public, 
they should be reprinted in the “ Indian Torester,” so as to give 
foresters in Nortiern India an opportunity of fully considering 
the important questions involved in the proposals made by these 
two distinguished officers. Sir Edward Buck justly urges, that 
the only possibility of materially improving the agricultural char- 
acter of land in the North-Western Provinces, and especially of 
those tracts which are subjected to the exhausting process of canal 
irrigation, is by providing the peoplo with the means of substituting 
ether fuel for cowdung, which will then be available for manure, 
and by adding to the amount of leaf and vegetable manure. 
This lies at the Lotton of all attempts to improve the condition of 
the people in the over populated districts of the country. Dr. 
Voelcker justly says: “could the produce be increased even by 
one or Iwo bushels per acre, the difficulty of population would bo 
met; but without more manure the soil cannot do it, and the 
export both of crops and of manures (bones) is removing instead 
of increasing its fertility, The one way in which alone this 
question ean be selved, is by supplying more wood and thus set- 
ting free the manure for use on the land. For this purpose 
fuel and fodder-reverves must be established.” Sir Edward Buck 
farther explains that the Ganges canul runs through many of the 
large Usar plains which form a very large porcentage of the 
Jumna-Ganges Doab. Successful plantations, bo adds, have been 
established on the worst Usar lands in the immediate vicinity of 
the main canal, where the roots of the trees get down to the 
sweeter water percolating from the canal bed. 

‘The essence of the plan proposed by Sir Edward Buck and 
Mr. Hill was to tse up blocks of inferior land along the Ganges 
Canal and to plans them up, and in this manner it was estimated 
that upwards of 250 square miles or 160,000 acres might be 
obtained, The work of establishing and maintaining this 
pluntation would ne undertaken by the canal officers, with the 
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assistance of a Conservator of Forests in professional matters 
and a sufficient number of Forest Rangers who had received their 
professional education at Dehra Dun to carry out the work. On 
these excollent proposals no action has been taken either by the 
Irrigation or the Forest Department, nor does the Government of 
the North-Western Provinces seem to lave done anything in the 
matter, The interests at stake, however, are so important, that it 
would well be worth while for the leading forest officers in the 
North-Wostern Provinecs to consider whether they could not carr; 
out part of the scheme. Hitherto tho main objection to all 
such undertakings has been the belief that the ryots themselves 
burn manure in proference to firewood, and that even cheap 
firewood would not succeed in replacing that. which costs them 
nothing, while suiting their domestic peenliarities better. To 
this the reply is that the question has never been put to the test 
of experiment on a suflicient scale and continued steadily for a 
sufficient length of time to yield reliable results. 

But it is not in tho vicinity of the canal only, that 
plantations ought to be made in the forestless districts of India, 
in order to provide ataore abundant supply of firewood and, 
especially in seasons of drought, grass and leaves, as cattle fodder. 
Evon in the most densely populated districts the area of waste lands 
is very lurge and offorts should be made to utilize portions 
of this area for the purposes indicated. From the volume of 
Agricultural Statisties of British India for 1890-91 to 1894-95, 
compiled in the Statistical Bureau of the Government of India, 
and which therefore may be supposed to be authentic, I will 
quote below the area of waste and cuitivated lands in a fow 
reprosentativo districts in the different portions of the North-West 
Provinces. In all these districts the column “ Forests” is blank. 
The figures in columns 2-5 relate to 1394-95. 


‘Waste land. Current | Net area cropped | Population per 
Culturable, 

Unoulturable. follows. | during the year, } sq. midas (38P1). 
xi) (2 ] w 6) 
Aligarh 205422 110645 20734 903280 584 
Etawah 242289 266039 29423 544615, 430 
Cawnp 403169 264878 | 50908 789245 512 
Azimgarh | 322036 168150 | 59156 826641 805 


Tuking these four districts together, the waste lands occupy 
19,83,000 acres, considerably more than one half of the area 
actually bearing crops, And the Forest Officers can contribute much 
towards the better utilization of these large areas, as well as of the 
waste Iands in other rts of the apen forestlass country. 

Itseems to me that foresters in India do not sufficiently 
realize the wonderful faculty which trees have in drawing moisture 
from the subsoil and maintaining themselves alive during seasons 
of drought, In auch years I of have often stood before « mowha 
tree or in u mango grove, wondering that they were able 
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to draw sufficient moisture from the ground when the country 
around was dry and parched. Trae, in the driest and hottest dis- 
teiets of the Peninsola, particularly in Cnddapah, 1 have oceasion- 
ally found trees of Anogeissus latifolia, which had dried up and 
had been killed, it was said during the years of terrible dronght 
1876 and 1877. Vut this was on stony and rocky hillsides, and 
tho fires of the hot season had doubtless added to the effect of 
drought. This peculiar power of many Indian trees to maintain 
themselves even in seasons of drought, is the forestar’s most 
powerful ally in tle operations, the necessity of which, I have 
often ventured to rrge upon their attention. 

As regards the supply of cattle fodder, Mr. Hill says : “The 
soil cannot be covered at the same time by twa completa crops— 
one of grass, the other of trees—and the greater the crop of grass 
the smaller will be the yield in wood.” But he adds: “ There must 
however wlways be some yield of grass, nnd while the tree growth 
is young, this may bring in 8 anuas or oven arupeo an acre.” In 
this respect the main point seems to me to be, that in dry seasons 
the shade of trees keaps the grasa alive, when in the open it has 
long ago withered nad dried up. 

My idea is, that it would bo » great advantage, te commence 
operations on selected areas in the vicinity of the canals so as to 

yin tho neodfal experienes, ‘aad to train a number of native 
‘orest rangers in this special line of work, Competent men would 
then gradually become available to undertake similar operations in 
other districts away trom canals under less favourable circumstances. 
On land adjoining the canals they might work under the Canal 
officers, bnt elsewhere the work should bedone under the orders 
‘of the Collector of the district, the Conservator or other competent 
suporior forest officer having the general control of operations in 
regard to professional matters, and wherever the cost of these 
operations is to be charged te Forests, also in regard to money 
and al} personal matters. ‘ 

These remarks -to not apply to Northern India only, they 
apply to most provinces of the British Indian Empire, ‘The extent 
of the waste lands, not included within the limits of the Govern- 
ment forests, is enormous ; by endeavouring to make these 
lands mare productive, forost officers will be able to contribute 
mach towards the well-being of the agricultural population, 
Apart from wood, grass and tanning materials, there are many 
other useful substances that will thus be placed within roach of the 

ople living in the open, and at present, forestless country. The 
ine of action here submitted to the readers of the “ Indian 
Forester” is one step only in the task of further developing the 
resources of tho British Indian Erapira, bnt if adapte: and, 
followed, it will prove to have been 2 most important step of 
ogress. 
F BONS, D. Brannts. 
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VI-DEZTRAOCTS NOTES AND QUERIES 


Kaulia Babul in Berar. 


The Inspeetor-General of Poresis us been good enough to 
send me an extract from the working plan of the Loni Range 
which, from Dr, Scblich’s Report of 1883, I gather is situated 
near Akola giving an account of two varieties of Acacia arabica, 
The same varietios I noticed ona tonr through the Berar Forests 
in March 1877, and will in the first instance give extracts from 
my diney, ae well asa brief account of the specimens collected by 
mo at the that Hime, and preserved in my herbarium. Ga my tnareh 
from Jalamb to Patula on the 5th, I examined several Babul bans 
in the Akola district near the Purna river. Qne, the Mattergnon 
Ban, situated south of the river, Letwoeen it and the railway, I 
described in para 177 of my “Suugestions, regarding Forest 
Administration in the Hyderabad Assigned Districts” Regarding 
another, my diary states as follows. On the north side of the Purna 
examined another Dabul ban, on high ground, ssid to have been 
formerly cultivated, ‘Tho trees here were smaller, not more than 
12 to 15 ft. high, and the Babul was mostly of the variety with 
deeply cracked and exfoliating bark and broad marginate’ pods, 
which has stouter spines than the common kind and is called here 
*Kaulia Babul’ It isa decidedly distinct vuriety, different 
from the ordinary kind, here caliel Telia Babul, which has 
regularly monilform, aarrow pods and smooth bark, The third 
variety of Babal is the cylin-trieal (oommonly eailed pyramidal) 
Babul, know bere as * Mam Kenta’. On my march from Patnla 
via Hewarkhar to Jiri at the foot of the Melghat hills, the following 
day, [ find in my diary ‘fine Babul trees of the three kinds on 
all fields,” 

The specimens, which I gathered are in fruit, without flowers, 
and those of the Kaalia Babul certainly have an appearance very 
different from the orlinary kind, ‘The spines are white, very stout, 
at the base 4 inch diamoter and up to 2} inches long, while the 
spines of the Teiia Babul are brown, slender and only up to 
inches long. Th: {rait is flat, on short stalks, very little constricted 
between the seeds, $ inches broad, and quito different from the 
narrow moniliform pois, om stalks } to ¥ inches long, of the Telia 
Babul, in which the bridges between the seeds often are only 


} inckes broad. 
‘Ag regards the bark, it must be remembered that the des 


eviption recorded hy me relates to comparatively young trees, 
otherwise the hark of the Telia Babnl could not haye been called 
smooth, For the bark of old Bubul treas has always deep narrow 
regular longitudinal fissures, Joined by short cross cracks, That 
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tho bark of young trees of the Kaulia Babul should be deeply 
erackod and exfoliating (“peeling off ” on the specimen ticket ) 
is very remarkable. 

So far regarding the observations made by me in 1877, 
With theso observations, the oxtract from the Working Plan agrees 
in all points, It contains, however, the following additional 
remarks: Telia has a fairly long bole, smooth bark, small leaf- 
Lota, the seed ripons in April. grows principally in deep moist soil 
and for either timber or fael is more valued than Kawwa, Kauris 
(evidently the sume as Kanlia )has a shorter bole, very deeply 
furrowed bark, the seed ripens in January and February, cin 
Loni Range is south of the Purna river, situated I suppose some 
18 miles east of the Babul Ban visited by me on 5th March, 1877. 
Clearly, therefore, the Kauria Babul extends over a considerable 
portion of the Berar valley, 

The value of the Batul tree, which yields fuel, timber, tan~ 
ning material, gum, lac and cattle fodder ; which thrives in the 
dry climate of the Deccan as well as in the North-West ; and 
which seeds profusely, is easily propagated and coppices readily, 
is 80 great and so universally recognized in India, that no apo 
logy scems necded for drawing prominent attontion to tho varias 
tions, which it presents, The readers of the “ Forester” will, I 
feel assured, not take it smiss, if 1 offer a few suggestions for the 
further study of this subject. It seems to me to be a matter of 
importance to make a special study of the Kaulia Babul, whick 
may possibly turn ont to be a hybrid or a distinct species. The 

rincipal Babul forests. pure or mixed with other trees, are found 
in Sind, in the river valloys of Berar and the Northern Deccan, 
on the black eotton soils of Bellary, Anantapur and Kistana also in 
Guzerat and in Rajputana, on fields, near villages and on waste 
Jand, the tree is however found in most provinces, but disappenra 
when we reach the more humid regions near the const, and 
the extreme North beyond the Jhelum, where frost is too severe. 

‘The first point to be ascertained is whether Kaulia Babul is 
fonnd anywhere else, or is limited to Berar, ‘The second point 
js, to establish the distinctive characters of Kaulia more completely 
than has yet been done. 

The leaflets are said to be smaller, and this is borne out by 
the specimens collected by me in 1877, But there are many 
other points to be noted, the length of the common petiole, the 
number of pinne, the glands at the base of those and the average 
number of leaflets on exch pinna. There may also be differences 
in the inflorexence, in the flowers and in the seed, as well as in the 
structure of the wood. ‘The time of flowering of both kinds should 
be noted more completoly than has yet been done, With regard 
to the statementin the Joni Working Plan, I would observe thaton 
the Sth March the pods uf both kinds were not ripe yet, and appar- 
ently they were in the same stage towards ripening, The seedlings 
of both “kinds in their course of development should further 
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be examined and described, und it should he ascertained at what 
age the tree begins to flower, what size Knulia attains, and whether 
it coppices av well as the common kind, Lastly the value of the 
Kaulia bark ug well as of the gum should be determined and it 
should be ascertained whether the pods are also useful as caitle 
fodder. Attenrion should likewise be paid to other epecies of Acacia 
growing in company with Kaulia Babul. {n the Ban north of 
the Purna river, where 1 found it on 5th March, 1877, my dior 
mentions Aca: ia eburnea and Jacquemonti. The thought has struck 
me, whether Kanlia Babal might not possibly be a hybrid between 
Acacia arabier and eburnea. The latter has stout, often ivory, 
white spines, and small leaflets, ‘he pods are flat, slightly con- 
tracted betwen the seed, but onl: i inch broad. In the Babul bans 
of the Poona district near the Bhima river Acacia ehurnea also 
Brows in company with arabrea, but I find no mention of forms 
similar to Kaulia Balul in my diary. I would venture to draw 
the special attention of Foresters in’ Berar and in the Deccan to 
this question. 

Should these remarks find favonr with any reader of the 
“ Forester” itr Berar or elsewhere whera Kaulia Babul grows, [ will 
add in conchision, that I should be most thankful for complete 
specimens with flower and nearly ripe fenit as well as seedling 
dried at different stages, ripe seed, and small pieces of the wood. 


Bony, Jury, 1897. D, BRANDIS. 


The advances made in Agricultural Chemistry 

during the last twenty-five years. 

An important address has been recently delivered by Pro- 
fessor Maercker, of Halle, to the German Chemical Society (Ber. 
1897, p. 404), summarising the advances which have been made in 
agricultural chemistry during the last twenty-five years. Pro- 
fessor Maercker pointed out that the term Agricultaral Chemistry 
meant more at the present time than the mere application of 
chemistry to agriculture, as shown by the fact that the agricultural 
chemist, in bis efforts to assist the farmer, was often more concerned 
with the biological sciences than with chemistry; while, in 
addition to his purely scientific work, be was required to take 
account of economic questions of the day possessing special interest 
to agriculturists, Some account of the most important parts of 
the address will he given under the following heads :—1. Plant- 
food ; II. Soils and Manures ; III, Artificial Selection. 

I. Prawt-Foop. 

In supplying nourishment to planis we must know what eubs- 
tances are necessary, and in what form and quantity they should 
be provided. Little progress was made in our knowledge of the 
subject till the quite recent introduction of the method of water= 
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culbites of Sachs, Knoog, and Nobbe, and the method of sands 
vultures of Hellriegel, permitted of the condnet of experiments in 
pure media, and thus rondered it possible to ascertain not only 
what substances are essential for plant life lut also the part played 
by each substance in the plant cell. Thus we know now that phos- 
phorie acid is essential for the formation of nitrogenous nbstaiveos 
in the plant, because the abamens, which ara of fnndamental im: 
portanes in the transformations of substances in plants, result from 
an intermediate phosphoric acid compound. as is indicated by the 
regular occurrence of I-eithin-in protoplasm. Again, iron is 
an. essential constituent of ehlorophyll and sulphur of albumen 
and hence must be supplied to plants, The true function of 
calcium was for long doubtfal ; its setion is now known to be of 
a medicinal character, since it serves to neutralize the poisonous 
oxalic acid, which is always an intermediate product of the 
oxidation of the carbohydrates. [1 was formerly thonght that 
calcium fulfilled some important function in the leaves, being chiefly 
found in the foliage of plants. Since, however the leaves are also 
the chief seat of the oxalic acid this distribution of the calcium is 
easily explained. 

‘The part played liv potassium has only within tho last 
three years heen explained by Hellriegel, who, by exact experi- 
ments with beet-root showed fhat the amount of sugar in the beet 
stands in close relation to the amount of potassium provided 
for the plant, P. Wagner has made tho interesting observation 
that tho potassium may be partly replaced by sodium. 

The exact valno of magnesium to plants is not yet well ander- 
stood, but it appears to be of importance in the formation of the 
nitrogenous substances o/ seeds, xs in these considerublo quantities 
of magnesium phosphate occur. 

Nitrogen isan indispensable plant-food, for it is an essential 
constituent of albumen, 

Tn addition to the yaantities of mineral substances required by 
plants to enable them to exbibit a healthy growth, farther quan- 
tities are found to be essential to satisfy what has been termed, though 
not very aptly, the “mineral-Aunger” of the plang, This is best 
explained by an example. B, Wolff found that for the production 
of 100 parts of oal-plaut (dried), 8 parts of phosphoric acid were 
necessary, when theremaining minoral substances were sul plied 
in excess iothe plant, By other similar experiments he showed 
that the following quantitiesof mineral substances were necessary 
for the production of 100 parts of oat-plants, 


Phosphoric acid. see “50 parts 
Potash on 80, 
Lime ... we 2, 
Magnesia wee . 20 
Sulphuric acid a ae 6 RO" gs 
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A total of 1.95 parts of mineral substances is therefore necessary 
in the case of the oat-plant, Howover, there is no oat-plant in 
nature which containa so little as 1:93 percent, The minimum is 
Bper cont. The differance, 1-05 per cent., is tho mearuro of the 
“ mineral-hanger ” of the plant, and represents the mineral sub- 
stance which does not performany special function. This excess 
of mineral substance may be supplied in the form of some indifferont 
substance, such as silica, Tho observation is of considerable in- 
terest to the former, for ib shows that it is not eponomical to manure 
crops with pure substances, 

: Il. Soins ann MaNunes. 

Having asccrtaiaed in general what substances are necessary 
as plant-food, ihe agriculimral chemist has next to apply this 
general information to the manuring of soils whish are more or less 
defivient in cerfain ingredients. Jr has been found, unfortunately, 
that the chemical analysis of a soil is of little useas a guide unless 
accompanied by whatmay bo termed a “ mechanical analysis,” by 
which is meant chiefly a determination of the amount of finely 
divided constituents present in the soil. It is only the finely-divided 
earth which presents a sufficiently large snrface for tho exercise of 
the solvent action of the water and its dissolved carbonic acid. 
There is one ca-e, however, in which chemical analysis alone is of 
the wreatest importuice, : when only traces of some necessary 
element are prosentina soil, Hero there is no question of the need 
for a manure containing this substance. 

If, on the other hand, large quantities of an element aro pre- 
sent, it does not follow that there isa sufficiency in the soil even 
when the latter is ina satisfactory state of division, for the substance 
in question may be present in an insoluble or refractory form, 
This is commonly the case with nitrogen, which exists in the soil 
chiefly in the form of « mixture of indefinite nitrogenous substances 
known as humus, ov mould These snbstances sometimes easily 
give up their nitrogen to plants, but in other cases are very rofrac~ 
tory. Tho uncertainty as to their action is indeed so great that 
certain peaty soils are knownwhich consist almost entirely of 
humus, but contain nevertheless an insufficiency of available 
nitrogen, 

Phosphoric acid affords another illustration, The soluble 
phosphoric acid of the manure is absorbed by the soil as dicaleie 
Bhosphate, which is comparatively easily solablo in tho soil water, 

With time, however, it may change in the soil to the insoluble 
tricalcium phosphate or even to iron or aluminium phosphates 
which are stil. less soluble. 

In the ease of calcium, chemical analysis has boen found to be 
of considerable service in determining what. manuring is required, 
since calcium is chiefly valuable in the form of carbonute ur 
humate, and these are easily estimated in the soil, 

Since then the direct ‘method of soil-analysis is an insufficient 
Buide to manuring, it ts fortunate that chomists have been ablo to 
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develop successfully an indirect method. This is the cudéfoation 
method, by which plants are allowed to grow in the soil under 
examination, after taking care to provide a sufficiency of all plant- 
food stuffs except the ono, 2. g. phosphoric acid, whos presenee in 
available form is boing tested. The plants are then analysed, and 
the results compared with the analyses of the same plants grown 
on soils provided with all the necessary plant-food stuffs. As an 
important result of the muthod it bas been found that different 
plants take up vory different quantities of the same mineral sub- 
stances. On this is largely based the system of rotation of crop 
where the second crop is so chosen that it chiefly removes the 
ingredients of the soil which have been left by the preceding crops, 

With the aid of tho cultivation mothod it has also been possible 
to draw up the following table which ropresents the relative vuluo, 
of the different nitrogen compounds for plant-food. 


Nitrogen of Saltpetre ay 100 
9) Ammonia se 85-90 
"2 Albumen = 60 


This table may be masle use of in determining tho nitrogen 
value of a manure, 

The cultivation method may be used for testing the value of 
manures of all kinds, Thus it was by a tew cultivation experiments 
that Wagner in Darmstadt first showod the very great value for 
agriculturel purposes of the “Thomas” Slag, produeed as a bye- 

roduct in the manufacture of iron by the basic process of Thomas- 
Bilehrist, The million tons of phosphate meal annmally produced 
in Germany is now wholly utilised by the agrioulturist and its 
preparation for the farmer has become an important off-shoot of the 
iron industry. 

Similarly the demonstration by the cultivation method of the 
value of potash salts in manures has given an enormous impetus 
to the potash industry, 

Speaking generally, the method gives us complete control over 
the fertility of a soil in so far as this depends on manuring One 
consequence of this has been that our views as to the value of 
agricultural land have complotely changed, for whereas formerly 
sandy soils were generally considered poor, they are now, by 
means of a system of intelligently-directed manuring, made to give 
yields which are scarcely inferior to those of tho best soils The 

eetangar industry, which formerly could only be condaeted in 
the best ecils, has now been extended wit marked success to sandy 
soile 

It might seem that with a perfect knowledya of the manaring 
of plants, the need for furthor investigation would cease, for when 
wo have learned easily whut each plant requires to attain its highest 
development we have reached a certain limit. The supply of ex- 
cossive nourishment is a disadvantage, ard only tends to produce 
sick plants, 
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There atill remains, however, a method by which the fertility 
of plants may be increased far beyond the limit which natare 
appears to have fixed. This is the method of artificial selection 
which has been apjlied in Germany on the most approved scienti- 
fic principles. German agriculture would have long sinee broken 
down under the siress of foreign competition had it not bsen for 
the perfect technology of its agriculturists. As an example, the 
sugar-beet may be quoted. ‘This plant, which is derived from the 
wiiite Silesian turnip, and contained originally but a small amount 
of sugar, could only be used asa sonree of sngar when the prico 
of the latter was very high, With the fall in price came the 
urgent need for increasing the percentage of sugar in the beet-root, 
This was effected hy atilising the fact hat sugar-iehness is here- 
ditary, so that by s:lecting artificially the roots richest in sugar, 
getting seed from these, planting the sced, again selecting the 
richest roots, and so on, a race of plants is at length obtained in 
which a high percentage of sugar is normal Accordingly the 
producers of beet-root seed in Germany have erecied great Jabora- 
tories in which the percentage of sugar in the roots is carefull 
determinod. By applying the principle of artificial selection wit 
rogard also to the form and size of leaf and the purity of the sap, 
it has bean found possible to improve the roots from year to year, 
so that now beet sugar can easily hold its own ayainst cane sugar, 
and is indeed cheaper than floar, costing as itdoes in Germany 
less than a penny # pound. 

Similar sucess. has attended the efforts to increase the crops 
of differont kinds of grain, The improvement in malt-barley has 
been specially marked. ‘ 

It has been found that plants which have been highly culti- 
vatod by artificial selection, easily lose their acquired characters 
whon they are exp sed to unfavourable conditions of cultivation ; 
and this has led to many exnct investigations, conducted for the 
moat part in Gormany, during the last fen years, on the chemistry 
of plants, ‘The most interesting of these traco the chemical his- 
tory of nitrogen as it passes from the atmosphere to the soil, then 
into the substance of plants, and finally back into the atmosphere. 

The correspomling eyelo for carbon bus long been known. 

Most plaints assimilate nitrogen only in the form of com- 
pounds, As however, the total quantity of nitrogen compounds in 
the atmosphero is vomparatively small, there must be some other 
source of nitrogen for plants. Now. the classical researches of 
Hellriegel have shewn that there is one class of plants, the Legumin- 
nose, or nitrogen collectors, which aro able to assimilate clementary 
nitrogen and so to leave a soil in which they have been grown 
Heber in nitrogen compounds, _ It hag been found that the power 
of acting as nitrozan collectors is always associated with the pre- 
sence of mivro-organisms on the roots, ‘anil that the assimilation of 
the nitrogen is in seme way uot understood dye to the micro- 
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organisms. The recoynition of the power of leguminous plants to 
act as nitrogen collectors is manifastly of gront practical import= 
ance, for it shows clearly that the best rotation ct cropsis one in 
which a leguminous crop is followed by one of nitrogen consumers, 
ie, plants which cannot assimilate nitrogen directly, 

Teguminous plants, whether first used for fodder for animals 
or simply left to decay in the soil, have their albumen changed in 
the first instance to amides, which under the influence of ammonia 
ferments are decomposod with formation of ammonium-carbonate. 
The saltpetre bacillus then converts the ammonium-carbonate 
(and probably also amides) into saltpetre, 7. e. into the best form 
of nitrogen plant-food. 

Uniortunately the whole of the nitrate thus formed is never 
available for planis,on account of the destructive action of the 
nitrato—destroying bacilli, which decompose the nitrates with 
evolution of free nitrogen, and so complete the nitrogen cycle. 

The nitrate destroyers are usnully present in stable manure, 
and causea deplorable [oss to agriculture, amounting in Germany 
toa sum of several mil ion poands annually, 

Efforts which, as Professor Maercker assured the German 
Chemical Socisty are likely to meet with success at an early 
date, ara being made to aviod this loss ; and for this purpose 
special bacteriological investigations are now being conducted at 
many agricultural stations in Germany, 
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India Rubber. 


Tn au article on India Rubber in the * Indian Agriculturist” 
of the Ist September, we notice an extract from a paper by 
Mr. J. R, Jackson, which appeared in. “Natore,” Vol. 55, 
page 610, Fxcept where this paper may be taken to refer to 
the few artificial plantations that have been established, it is, 
we regret to say, fur from accurate; for it talks of the Ficus 
elastica forming large forests in India and Ceylon, while, as 
far as our Indian experience goes, we only find this species vory 
sparingly interspersed in evergreen forests. The Ficus elastica 
is not sufficiently shade-enduring to permit of its germination 
and growth on ihe ground, The seed no doubt gorminates 
very freely in tho forks of trees where a little mould or dédbris 
has acenmulated, but in order to permit tho young plant to 
establish itself and io become sufficiently strong to forma con- 
nection with the -oil below, it is absolutely necessary that the tree 
on which it finds itself placed should be either dend or diseased. 
If not the \oung Firs cannot obtain sufficient nourishmeni, and 
dies. That this is the case bas heen clearly established by experi- 
ments in the Chacduar rubber plantations. Here many hundreds 
of Ficus wore plinted in the forks of trees. They were supplied 
with a considerable quantity of soil and grow to be healthy plants; 
but they lived the life of pot plants, and after more than 10 yours 
not one of those rowing on a healthy tree had established its con- 
nection with the soil. Now, even in a virgin evergreen forest, the 
majority of trees are neithor dead nor so unhealthy as to yield 
sufficient nourishment to the Ficus elastica till it has become con- 
nected with the soil and established itself as an independent trae 5 
and the “veritable forest of trunks” remains a thing to be wished 
for, but does not exist in nature. ; 

‘As regards an entirely artificial rubber plantation, Mr. 
Jackson's description is perfect. In fact over acres of such 

lantations the roots of the trees, in some instances planted 100 
Feet apart, bave not merely become interlaced but have amalgamated, 
and acres and acres may be said to live, so to say, on one great 
root, 
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Kumri Teak Plantations. 


In hopes that this method of regeneration in our Indian 
forests may interest some of the readers of the “Indian Forester,” 
I venture to give the few following notes of what we have 
been doing in Coorg during the last few years. I do not 
think I am far wrong in saying that Coorg is the first place in 
India where “ kumri ” is being made nse of on 2 large scale in the 
growing of teak, and lately of teak and sandal together. It is 
needless for me to go into details as to what “kumri” is, as no 
doubt all foresters ;are well acquainted with the ‘‘taungya” of 
Burma, and Kamri is only another name for it. Kumri teak plan- 
tations were first started in Coorg in the rains of 1891 on a small 
scala, when an ares of about 17 acres was planted out with teak in 
the Mawkal Reserved Forest. Since then this system of planting 
out teak has been extended to other forest blocks and has now 
reached 393 acres, 


Kuazampa Forest Viniraers. 


The “ kumri” clearings are made by Kurambas, an aboriginal 
tribe who love nothing better than this method of cultivation, and 
ever since the “ kumri’ has been started, I have found them com- 
ing to our forests in fuir numbers and forming small “ budis,” the 
focal name for @ collection of Kuramba huts. Jt can hardly be 
called a village, a3 a Kuramba is not fond of encumberances, and 
enjors tho freedom of baing able to shiftat a moment's notice. He 
is ly nature very lazy,and hard work does not suit him for long, 
so that be requires mos: gentle handling, buton the whole his 
services are invaluable to the forests in Coorg, where his 
is the sole Inbour that van in any way be depended on, Now that 
lw and his family have taken kindly 4o the planting of teak in his 
Kumri, overy encouragement is given him to settle in regular 
selocted rites within the forests, There is always the danger 
owing to petty annoyances from the forest establishment, of a 
batch of thesa men leaving the forest, for this method of planting 
is not in favour with some of the subordinates who would much 
like to see it stopped and the old systom of planting taken up again, 
tic results of which were not satisfactory and the expenditure high. 
The Kuramba’s only regular crop is “ Regi” “ Eleusine corecana,” 
For this he prepares the ground by cutting all forest growth in the 
area selected far him, ‘This is done in January, after fe bas Lelped 
to clear the firelines of the forest within which his “ hadi” is 
located. In April or May, according to it being a dry season or 
not, he sets fire to the urea after carefully making a fire trace 
round it. This oecupivs him, to do it properly, from 8 to 10 days, 
allowing for cutting aud heaping up stuff not properly burnt. 
The land is then quite ready for sowing, but before the sowing 
he and hig fumily carefully stake out the area, where the young 
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teak plants are to be pat out later on, each man doing his own plot. 
After one or two monsoon showers, early in June, the Ragi crop 
is sown broadcast, the ground having been first slightly worked w 
by a light hand how. As soon as the crop is sown the young tenk 
plunta which have been raised in a nursery imule by the Karambas 
themselves, are put outat stake by the men, women, and children. 


Teax Nurseries, 


These teak nurseries are made by the Knrambas close 
to their “hadis.” The seed is collected departmentally and 
given to the men early in February, ao small aroa is then 
well worked up by fhem near water and the seed sown 
thickly in the prepared bed, a coating of straw is placed over it, 
and the whole kept well watered by the women and children, 
Each honse has its separate little plot in the nursery, by mutual 
arrangement. It is astonishing how kindly these men have taken 
to this part of the work, considering the short time they have been 
at it. Pace never fonnd the nurseries neglected and they are 
always kept well watered, ‘The seed put out in February and 
March besins to spront by the middle of April and May, and by 
the time the young plants are put out, during the latter part of 
June, the seedlings are from 3 to 4 inches high and some even 6 
inches and more. 


Kumar Trak PLantations. 


When the crop has bean sown and the young plants are all in 
piace with the rain coming down, as it sl kuow how toin Coorg, 
the men of the “hadi” are most of them engaged in the compe fell- 
ings, for nearly all our forests here are under working plans. Bubit 
must not be understood that hecause the men are away, that the 
area on which the crop is sown andthe teak planted goes untended, 
far from it, the women and children are secing to this, The first 
weeding begins abort: the Inst week in July and is kept steadily 
going right through to the flowering of the Ragi, and it is no easy 
task to keep down the weeds. There are other difficulties to be con 
tended against, which if neglected for a single night are almost sure 
to ruin the whole field. All the forests where the Kurambas have 
laken so kindly to the work are overrun with herds of wild 
olephants, and notwithstanding the numbers caught by the Mysore 
Kheddas from the ailjoining torests, the elephants are still found 
in fair numbers, Deer also are very destructive in these qniet 
secluded forest clearings ; so that the Kurambas have by no means 
an easy time of it, and aro bound to keop both a night and day 
watch aver their crops. As the area of Kumri goes on extendin, 
the men, still retaining their “hadis,” build for themselves, eac! 
near his own plot, nive little shelters where they live for the four 
or five months daring the time the crop is down and wocut. 
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PAYMENT FOR PLANTS RATSRD. 


As noted above, the current year’ 

well weoded with the weeding of tis crop. hears bee aoa 

id for during that year, and are still under i care or the 

‘urambas who plantel them till August of the following ye 
when they gota final waeding and are counted and paid for a the 
rato of Its. 1-4-0 per 100 plants on tho ground. ‘That ig, the 
young seedlings get the benefit of a two years’ weoding, besides the 
raising and planting, for Rs, 1-4-0 per 100 plants alive. This, if 
Lam not misiaken, ii a more favourable arrangement than thal of 
Burma, where the plants are counted and paid for at the end of 
the first rains. I nay be mistaken, as [ have not seen any 
paper on Burma tanngya, However, the arrangement is @ 
most satisfactory ono fora’small place like Coorg, where lahour is 
80 very expensive, owing to the numerous coffee estates adjoining, 

‘The teak plants are pat out at a distance of about 6 it, by 9 f 
and it may be argued that this distance is much too close, but allow- 
ing for a certain amount of failures, [ would not advocate, at least 
for the present, the planting to be farther apart. The number of 
plants raised per acre and paid for bas been from 600 to 800 and 
the Rs. 7-8-0 to Rs. 10 hitherto paid must be considered moderate. 
Of course it is neeiless for me to mention that the Knrambas get 
the crops raised on the area free of any assessment, 

To stimulate « certain amount of competition among the 
men, Ihave introduced during the last three years a small prize 
for tho man showing the best results during the year of payment, 
which has, Iam happy to say, taken most favourably, and by this 
moans the second yaar's weeding befora the payments are made, 
has received great attention, with very good results. 


Warerrsa. 


I have given above the life history of these terk plants 
for tho first two years. It must not bo inferred from this 
that the idea is to convert the whole area into pure teak forests, 
which for Coorg woul be a mistake. During’ the second yoar's 
weeding such stool shoots of Terminalia, Dalbergia latifolia, 
Pterocarpus, Lagerstroemia microcarpa and one or two of the 
other good foresi trees are not cut back, and such seedlings 
of the above specivs as may have sprung up are alzo left. While 
on this point, I should like to mention a fact in connection with 
Dalbergia latifolia, and that is its great vitality in not only 
sending up stool shoots, no mattor what the size of the trea may 
have been, and tha abundance of root shoots that spring up right 
round the parent stools in these burnt areas. 

After the second weeding tho teak plants have to be tended 
mania aly: and weedings have, over a good part of the area, 


de) 
to be done most carefully for at least another 3 years. Bamboos 
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(Bambusa arandinacea), inforior species such as Kydia, Sponia, 
climbers and the ever sproiding lantana have sprung from the old 
clumps and stools and shoot ahead, It may bo asked, why lantana is 
mentioned here : simply because though generally a shrub, it has 
when it gets a young tree handy, a nasty habit of becoming a regular 
climber ‘and will in time choke ont its support, as it spreads most 
luxuriantly over the branches, and formsa most dense crown over 
the saplings, All these have most carofully to be kept down in the 
Kumri plantations until the teak has made some headway and 

ot a fair start. An average of Rs, 2 per acro yearly is sufficient 
‘or this work for the three years, and then the teak in Coorg is 
left alone. 


ReEsguLTs ORTATNED. 


The Kumri plantations have up to the present been solely 
confined to the Iteserved Forests along the eastern border of 
Coorg, ad. the Mysore country, and have steadily been 
increased since 1891, each year showing a larger aren worked, 
And as parties of Kurambas’ keep coming in with their families 
and are being located in fresh forest blocks, the work is 
satisfactorily progressing. The area of plantations has now 
reached 393 acres, which considering the difficulties that had 
to be encountered is very good. The results of the planting are 
also allsthat can be desired. I have measnred a number of saplings 
and obtained an average for plants put ont in 1891 of 6 inches girth 
at 5 ft. from ground and 15 feet in height. T have also in this 
same area measured a number of saplings 12 inches girth and 20 feet 
in height. ‘These measurements speak for themselves, the growth 
being that of 6 years. I expect even better genoral results from 
the Kumri plantations taken up since 1895, the young plants 
having an avaraga girth for the two years of 24 inches at 1 foot 
from tho ground and 5 feet in height, some of the largest measuring 
4 inches in girth and 10 ft, in height. With these figures before 
one, it can hardly be questioned that the results are not a success 
with a minimum of cost. 

L have stated above that kumri has hitherto been confined 
to the eastern zone of the Coorg forests. In the Nalkeri forest 
where tho rainfull is 66 inches, 241 acres are under Kumri plan- 
tations, In the Mawkal Forest the rainfall is 43 inches, and 130 
acres are under © Kumri, while in the Dubare forest still farther 
north, were the rainfall is only 386 inches, and where Komri was 
started only las: year, the area is 22 acres. 

In the Ghat Forest to the west when the rainfall varies 
from 120 to 145 inches, a Kumri plantation has been started 
through the kind help of one of the planters, who has a 
cardamom estat: adjoining the forest, and Knramhas who have no 
work during the greater part of the rains have taken this up for 
me. Lam very hopeful of success here also, 
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Sanpan and Trak Kownr Pranrations. 


Having, during the last three years seen that teak succeeded 
so well in Kumri, I started a small area of Kumri plantation in 
which I got the Kurambas to dibble in sandal seed along with 
“togri,” Cajanue indious, in lines 10 feet apart, with “ragi” 
sown in between the lines. The sandal was kept well weeded 
right through last rains, while the “togri” helped to protoct 
the young sandal seedlings throvgh the dry weather. The 
results 1 might say, when seen by me the other day, are marvellous 
for sandal, Tho plants average 1 inch girth af 1 foot from the 
ground and have an average height of 3 ft. 6 in. the largest runnin, 
to 14 inches in girth and 6 ft. 6 in. in height. This considere 
good enough to permit of my going in for sandal kumri plantations 
on a larger scale, so I hava combined it with teak on 17 acres 
in the Dubare Forest, The teak is put ont abont 7 fest apart in 
lines about 15 feet apart, and a line of sandal dibbled in between 
the two lines of teak, which gives alternate lines of teak and 
sandal, I have seen sandal under teak and it does very well. 
Another greatadvantage will be the protection of the young eandal 
plants from being eaten up by deer, besides having the benefit of 
two years’ weeding. When last seen these 17 acres of sandal and 
teak kumri plantations, right in the depths of the forest with the 
little kuramba huts dotted about, were a most pleasing sight. I 
took ihe opportunity of counting the teak plants put out at the 
beginning of the rains on the 17 acres, and they amounted to 500 
good strong plants per acro, so thnt even ifthe sandal is not a 
success, of which L have no fear, there will he a sufficient number 
of teak plants on the area. 

GENERAL FACTS NOTICRD. 


Before closing these notes I would mention that nearly 
all tha young teak seedlings put out during the first rains die 
down in the hot weather. only to throw up a vigorous shoot 
during the next rains. This is more noticeable in the larger 
plants put out, those of 6 inches in height and over. 

Another fact in connection with teak plantations deserving 
of careful note in Coorg, is that all teak saplings after they 
have attained a height of over 15 feet have their side branches 
attacked with canker, which as the tree keeps on growing, 
invariably kills out the branches Fortunately in no single 
instance do I recollect to have seen the leading shoot thus attacked. 
The disease is most prevulent in our old regular plantations where 
every tree is covered with cracked knobs on the branches 
which are dead and dying. 1 have mentioned this fact, because [ 
see that the disease has made its appearance in the teak Kumri 
plantations of 1891 and 1892. What effect it will have on the 
growth of the teak later on remains to be seen and will be care- 
fully watched, 

A, E. Lowa, 


Notes on Minor Forest Propoce axp Tair DEVELOPMENT 
any Urnazatios. By Mr. A. E. Witp, ConservaTor 
or Forssts, Bexaan, 


There bas been a large development in this industry, 44 new 
mines having been opened ont during the year under report, ont 
of a tatal of 222 now in existence, while applica- 

Biles, tions for 22 more are under consideration, The 
‘Tease of 27 minvs, rented at Ra. ¥26 only, expired dering the year 
anil has not yet been renewed. As hinted at last year, the Depart 
ment does not appear to obtain its full share of this Incrative trade 
ard it is intended to take the matter up in earnest during the 
coming cold weather. A snm of Rs. 8,249 has been credited to 
‘the Department on this account during the year, againt Rs. 7.607 
.in 1894-95. These figures represent, however, the revenue from 
the reserved forests anly, enquiry showing that, for some reason 
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not yet known, the receipts from the protected forests have been 
credited by the Deputy Commissioner to “ Miscellaneous Land 
Revenue,” 
Tho demand for the current financial year is:— 
Reserved forests ... wee 9.085) 
Protected do... Sl 8.818 } =Re, 12,343 
and will, undoubtedly, he increased, 

The area covered by these 222 mines is, 141 acres, while the 
output is estimated at 5.4v6 mannds valued at Ra 2,72,545. 
These figures have been procured by the Deputy Commissioner 
from the lessees ; it is evident they cannot be relied on, both the 
output and market value must be considerably higher. 

Quoting from these fizares. it is not, however, tuo much to 
say that the landlord, Government, is satisfied with a very small 
Percentage on the market value of the mica worked, viz. 5 per 
cent. The cost of procnrement is exceedingly small, and the 
profits accruing to the leaseholders must be extremely handsome. 

This commodity is still in great demand for the mannfacture 
of paper. During the year 
the following quantities were 
imported into Calentta, Raniganj, && :— 


Sabai grass (Zechamum angus'i-oliu). 


Mas. 
From Singhbhum forests «+» 55,000 
»  Sabibganj ay w+. 8,038,289 
Total we 858,289 


The only other centre of any importance for Calcutta is Nepal. 
the exports from which country aie unfortunately not available, 
OF the above quantity, the Department was credited merely with 
royalty on that from Singhbiune Though the Sabibganj supply 
is all drawn from plantations made by the Pabarins of that part 
of the Sonthal Parganas district on the protected forest area which 
they have cleared of wood and plinted with sabai, Government 
has not as yet derived any income whatever from this industry, 
not even lund tax, the middlemen, the mahajans, and Biparis 
reaping all the spoil. The snbai fields are within easy distance 
of the town, where the gruss sells readily unbaled at 12 to 14 annas 
amaund. At the mills the average rate is Re. 1-4 to Re. 1-7 per 
maund, railway freight being not over 8 annas 5 pies » maund ! 
Since the Department bus taken over the forests of the Sonthal 
Parganas district, the antject is receiving attention, Were, 
Government to fix a royalty of even one anna per maund only 
its revenues would be invreased by Rs. 18,955, 

Large presses with steam power work here night and day 
in the season, and the gathering and carriage of the grass affords 
labour to hundreds of the population. As the subject is one of 
great importance, the following extract is given from the Report 


rd 
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of the Director, Botanical Survey of India, for 1894-95 :—“ Sabai 
or babar grass has proved amenable to cultivation so far as to 
yield a small erop at the rate of two tons dry grass per acre, with 
slight irrigation and a quantity of seed which is being offered to 
the public, gratia.” Forliaps Mr. Duthie was unaware of the large 
extent of sabi under cultivation at Sahibganj, all raised from 
transplants some years ago! 

F though the demand has not probably shown much fluctnation 
since 1893-94 the income of the Department has risen in a most 
satisfactory manner, and will most certainly continue to increase. 
The figures ars— 


Rs, 
1892-93 on 1,760 
1893-94 or 2,714 
1894-95 on 4,268 
1896-96 one ane 6,386 


At is rumoured that another grass has boon found equal to 
sabai, but the information is doubtful. However, when it is 
understood that the Caleutta mills turn out 360 tons of paper a 
week, or an equivalent of say, 600,000 of maunds a year, there is 
room for woo! pulp as well as another grass. It is understood 
that a consigminent of 200 tons left Caleuttn for Glasgow during 
the year at £ +-2 a ton. If tho cost can, be reduced to £ 3-10 and 
there seems no real reason why it should not, it will, os mentioned 
in paragraph 84 of last report, undoubtedly compete with 
Esparto. 

This product is now for the first time troated of separatel, 

from other produce with whic 
Kamola dye (Mallotue philippivensis). it has hitherto been classed. 
During the year a consignment of 80 seers was sent to Messrs. 
Gehe and Company, of Dresden, through the kind offices of Dr. 
Waitt, the Reporter on Economic Products to the Government of 
India ; it was most favourably reported on and resulied inan order 
for 20 cwt. Tho rate churged—Rs, 25-5-4 per maund—was fixed 
by Messrs. Gehe and Company themselves, and was lower than the 
Indian market price (tho consignment being merely a trial one). 
The transaction, therefore, resulted ina slight loss, the account 
standing thus :— 
Fs Ra a. P 
rice realized ~ 19 0 0 
30 sears {oe of collection, carriage, &e. 23 1 8 


But Lisboa remarks :—* ‘The article Kamela finds a ready 
market, and is now worth one shilling and six pence a Ib. ;” this 
ia equivalent to Rs. 102 a maund, and the rate, therefore, was 
charged much too low. | This is the first venturo of tho Department 
to secure a home, or indeed, almost any market, and while no 
doubt there is a large local demand for really good stuff, shows 
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what can be done when conducted in earnest. Samples were 
retained in the Indian Museum, Calcutta (4} seers) as well as 
forwarded to the Imperial Institute, London (5 seers), 

An experiment was made in the Sundarbans Division to 

Tannine obtain a solid extract of the bark of the 

mangroves, and samples were forwarded 

to the Reporter on Economic Products to the Government of 
India. 

Two analyses for tannins of Rumew Nepalensis were carried 
ont by Professor Trimble of Philadelphia and by the Agricaltural 
Chemist to the Government of India. The result gaves-5 to 68 
per cent, which are not sufficiently favourable to give the 
root any practical value as a tanning agent, Thea reactions 
indicate the tannin to be identical wh that from oak bark. For 
his interest in the tannins the Conservator waa, during the year, 
elected as a corresponding member of the Philadelphia College 
of Pharmacy, 

Enquiries have been made (asa substitute for the true rhea) 

Fibres. for ribbons of a nettle common to the 

forests above 8,000 feet, and a contract 

entered into at a very low figure ; but as the result is atill prob- 
lematical the species is nos communicated. 

Thera seems every probability of creating a market, both 
home, perhaps, as well ns local, for a fibro hitherto but little 
known, which grows in enormous quantities in certain tracts. 
Reports so far roceived ars vory highly favourable, and it would 
indeed seem probable that through the kind instrumentality of 
Dr. George Watt, the Reporter on Economie Products to the 
Government of India, to whom the sincere thanks of the Conser- 
vator aroduo for the very valuable assistance at all times accorded 
in the development of the minor products of the Bengal Forests, 
a means of utilizing the immense supplies of this product has at 

n found. 
ue Ne me than 28 samples of different kinds of woods have 
been sent to the Bengal Saf-ty Match Manufacturing _ Company, 
Limited, Caleutta, for experiment, and 
Mata aod somo 1Lkindshave been pronounced as 
suitable for the manufacture of matches, but so far no practical 
results have ensued.” 
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Tha following statement gives the details of outturn for the 
year including estimated removals by privileged villagers : 
—— 


ey by whlenpred Mi 
oy by wi! acu | Timber, . nor 
agency by whlch pr 2 Fuel. Bamboos. | produce, 
Reserved ©. ft. ©. ft, No, Re 
Government ah 194,585 95,608 14,787 242 
Purchasers 4,451,938 | 12,268,470 | 7,142,692 | —1,01,843 
‘Free granta ip 3,001 2124}. 559 
Right-hoidera ns eto 1,889,185 683,200 8,212 
Total ‘fas 4,649,519 13,772,885 7,840,649 1,10, 855 
Protected, Pees [ir ao eee 
Government “i 10,787 6,486 83,555 4 
Purchasers ii 938,738 | 4,207,219 | 859,928 28,086 
Free grants Bs 5,083 te ‘900 19,861 
Right-holders 6, 184,080 | 14,463,812 | 4,000,000 | 1,67,250 
Total... 538,608 | 18,736,067 | 4,444,381 | —2,09,600 
Unelassed, 
‘Government a 9,483 2,837 6,725 
Purchasers an 172,270 | 8,408,808 
Free grante a Sets 
Right-holders i 
Total 175,107 | 8,415,588 8,949 
Gnanp Toran 1x 1895-911 $2,684,059 | 20,700,563 | 3,28,864 
Gann Tomar 1 1894-95 20,195,622 212,042 
Difference in 1895-98. | + 1,084,246 +55,922 


——— 


Financially the year was the best on record, as may be seen 
from the following table. 


Financial 


Charges. Net Revenue, 
year, 
Rs. Rs. 

-92 4,22,930 8,66,623 
1892.98 8,81,608 866,274 
1893-94 4.04,048 3,97,568 
1894-95 3,98,601 8,97,072 
1895-96 9,18.709 4,686,068 4,52,641 
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The increase under receipts was notably under timber and 
fas! in the Sundarbans and Darjeeling divisions, The increase 
under charges was due to the departmental sleeper work in the 
Singbhoom, Kurseong, and Angul divisions, to increased expendi-~ 
ture on roads and buildings, and to there being two supernumerary 
gazetted officers on tie Bengal list. Of the divisions, Darjeeling, 
ista, Kurseong, Jalpaiguri, Sundarbans and Chittagong show 
surplus; while Buxa, Sonthal Parganas, Palamau, Singbhoom, 
Angul and Puri show a deficit, The total surplus of the Sundar. 
bane Division was Rs. 4,63,961 or more than the:total of the whole 
circle, 


VL-HXTRAOTS, NOTHS AND QUHRIES 


The Exudation of Gum from Fruiting Stalks 
of the Mahua. 


An interesting phenomenon with regard to the Maha tree 
which hitherto seems to have attracted little attention has recently 
been noticed in the Hloshangabad Division of the Northern Circle, 
Central Provinces. The Divisional Forest officer records that, alter 
the fall of the mahun flower this year, a peculiar substance of 
the consisteney of gum was observed to exude from the fruiting 
stalks, [¢ is described ag vory sweet and sticky and tasting like 
toffee. In the above division it appears to have occurred in 
large quantities and was greedily consumed by the poor people. 
On further enquiries being made in other Divisions, Tittle or no 
information on the subject could be obtained, indicating that the 
phenomenon is either of periodical occurrence or, if annual, 
confined to a fow localities and certain isolated individuals. In 
the Jubbulpore Division, a kind of ‘milk’ or gum’ is said to exude 
from the stalk after the mahua fruit has fallen but the excretion’ 
occurs in amali quantities and only'on a few trees. The phenom- 
enon is described as being of yearly occurrence in the Betul 
Division and in two Ranges of the Mandla Division but this asser- 
tion is based on information obtained from subordinate officers 
and Gonds, From four other Divisions no information at all 
on the subject could bs obtained. Hence no details are at present 
available as to the exact place of origin of the exndation, whether 
from the scars left by the fallen corolla, from the end of the shoot 
after the fall of the fruit or from somo specially developed secreting 
tissue, whether the exudation is noticed when the flower has not 
been fertilized, whether it ceases soon after the fall of the flower 
orcontinues during the maturing of the fruit, whether the phe- 
nomenon is noticed on individual trees or only on certain braneh- 
es of different trees, and whether it is of yearly occurrence or 
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particularly prevalent in certain years remarkable for drought or 
otherwise, However, now that attention has been drawn to the 
subject, it is to be boped that observations will be made, where 
possible, for the pueposs of supplying reliable information concern- 
ing these and other details, ag the subject in aa interesting one. 


R. 8. Hour, 
Aast-Conra. of Forests, Jubbulpore. 


Chinese Insect White Wax. 


In the August number of the United State Consular Reports 
a very interestiny account is given of that curious substance 
known as Chinese Insect White Wax which until quite recent years 
was one of the most mysterious of the many mysterious industries 
of China, Somo years ago, Mr. Baber, of the British Consular, 
service in China, published an elaborate report on the subject, based 
on information which he obtained during many years of residence 
and travel in Wastarn China ; bat this report, interesting as it was, 
has by this time shared the fate that speedily attends all official 
publications, and (therefore, we need not apologise for referring to 
this new report of Mr. Smithers, the American Consul at 
Chungking, the commercial capital of Szechuan, 

Ghinese books nearly four hundred years old montion the 
wax, but atthat time, the notion was that the insects did not 
excrete the wax, but were themselves, hy some strange metamor- 
phosis, converted into a whito substance which became wax, Al- 
though Szechuan province is the chief breeding ground of the 
insect, and the centre of the production and manufacture of the 


- white wax of commerce, the wax is foand in most of the other 


provinces of China, A little to the west of the LOznd degree of 
longitude, the Yangtsze is joined by the Yalung river ; the united 
waters flow south-eastwards below the 26th degree of north lati- 
tnde, and again turn north forming a great loop the outer side of 
eee eed towards Yunnan, Botore the along joins the 
Yangtszo, it is itself joined by a stream called the Anning, which 
flows down tho Ning-Yuan valley, Ning-Yuan being the chief 
town of the Yangisze loop already mentioned. This valley is the 
great breeding ground of the white wax insect. It is about 6,000 
feet above the level of the sea, and on the hills bounding the valley 
is one very prominent tree, called by the Chinese the insect tree. 
ft ig an evergreen with leaves springing in pairs from the branches 
They are thick, dirk-green, glossy, ovate and pointed, At the 
end of May or beginning of June, the tree hears clusters of small, 
white flowers, which are succeeded by frait of a dark purple 
colour: The authorities at Kew have decided that the tree is the 
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Liguatrum lucidum, or \arge-lenved privet, In March numeroud 
brown pea-shaped excrescences are seen attached to the bark of 
the boughs and twigs ; the larger ones, or scales, are easily de- 
tachable, and when oponed, present either a whitish-brown pulpy 
mass, or a crowd of minute animals, like four, whose movements 
ave barely perceptible to the naked eye. In May and Jane, the 
scales when opened are found swarming with brown creatures 
crawling ahont, each provided with six legs and a pair of antenna, 
Rach of these was a white wax insect, Many of the scales also 
contained either a small white bag, or cocoon, covering a pupa, or 
a perfect imago, iu the shape of a small black beetle, 1f left 
undisturbed in the broken scale, the beotle, which, from its 
ungainly appearance, is called by the Chinese the buffalo, will, 
heedless of the wax insects which begin to crawl inside and ont- 
side the seal, continue to burrow in the inner lining of the scale, 
which is apparently its food. The Chinese declare that the 
beetle eats the wax insects, or at least injures them by the pres- 
sure of his heavy body ; and it is true that scales in which beetles 
are numerous are cheaper than those in which they are absent. 
The beetle, in fact, isa parasite on the wax insect, and the grub, 
not the imago, is the enemy of the wax insect. When a scale ia 

Jucked from a tree, «un orifice where it was attached to the bark 
is disclosed. By this the insects are enabled to escape from the 
detached scale, 

‘Two hundred miles to the north-east of Ning-Yuan valley, 
and separated from it by a series of mountain ranges, is the prafec- 
ture of Chia-ting, within which insect white wax, as an article of 
commerce in produced, At the end of April the scales are gathered 
in tho Ning-Yuan vailey, and collected mostly at the town of Te- 
Chang, on the Anning tiveralready mentioned. To this ‘own 

orters from Chia-ting resort annually in great numbers—as many 
jt is snid, as ten thousand,—to carry the seales across the moun- 
tains. These are male up into paper packets, each weighing about 
a pound, and sixty of these make the usnal load. Great care is 
taken in transit. The porters travel atnight, for the temperature 
ia high enough during the day to cause rapid development of the 
insects, and lead to their escape from the scales. At the resting 
places, the porters spread out the packets in cool places ; but in 
spite of these precautions each packet is found to lave lost an 
ounce in weight on iis arrival at Chia-ting. In years of plenty 
the pound of scales laid down at Chia-ting costs about balf-a-crown; 
butin a year of scarcity, like last year when only a thousand loads 
reached Chia-ting, the price is doubled, In favonrable years, o 
pound of Chia-ting svales ia ealeulated to produce from four to five 
pounds of wax ; in bad years little more than one pound is to be 
obtained, so that the industry has a considerable element of risk. 

West from the right bunk of the Min river, on which the town 
of Chia-ting lies, strevebes a plain to the foot of the sacred Omei- 
mountains. ‘This plain is an immense rice-field, and is well 
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watered with streams from the western mountains. Almost every 
plot of ground on the plain, as well as the bases of the mountains, 
are thickly edged with stumps, varying from three to a dozen feet 
in height, with numerous sprouts rising from their gnarled heads. 
These resemble at a distance pollarded willows. The leaves spring 
in pairs from the branches. The tree is known to the Chinese as 
the white wax tree, and itis to these trees that the scales are 
brought from the Ning-Yuan valley. On their arrival about the 
beginning of May, they are made up into small packets, of twenty 
or thirty seales, which are enclosed in a leaf of the wood-oil tree, 
the edge of the leaf being tied with rice-straw, by which the 
packet is suspended close under the branches of the wax tree. A 
few rough holes are drilled in the leaf with a blant needle so that 
the insects may find their way through them to the branches. They 
emerge and crecp rapidly up the branches to the leaves, where they 
nestle for thirteen days. They then descend to the branches and 
twigs, where the females develop frezh scales in which to deposit 
their eggs, and the males to excrete the substance known as white 
wax. This firsi. appears as a white coating on the lower sides of 
the boughs and twigs, and resembles sulphate of quinine or a 
covering of snow, It gradually spreads over the whole branch, 
and after three months attaina a thickness of about a quarter of an 
inch. When the white denosit becomes visible on the branches, 
the farmer gova round belabonring the stumps witha heavy wooden 
club during the heat of the day, to rid the trees of enemies of the 
waxinget, Alter a hundred days from the placing of the insects 
on the trees, tho deposit is complete ; the branches are lopped off 
and as muchof the wax as possible removed by hand. This is 
placed in an iron pot of boiling water, and the melting wax rises 
to the surface, i3 skimmed off and placed ina round mould, whence 
it emerges as the white wax of commerce, The twigs and branches 
are then thrown into the pot, and the wax thus obtained is darker 
and inferior. Finally, the insects, which have sunk to the bottom of 
the pot are placed in a bag, and squeezed until they have given up 
the last drop of their valuable product, when their short and indus- 
trions career is closed by their being thrown to the pigs. As this 
process destroys all the scales, and all chance of a new generation 
of insects, itis necossary to have recourse yearly to the Ning-Yuan 
valley for fresh scales with eggs or insects. 

Bince the use of kerosine oil has become almost universal in 
China, the demand for white wax has decreased considerably and 
the supply has naturally declined in the same ratio, The ten 
thousand porters once Honessaty. to carry the scales over the moun- 
tains, are now reduced to a thousand ; and now candles are used 
only in the lanteros which people carry when going about at night. 
Twelve years ago, 454 tons, valued at about £2000 ton renched 
Shanghai from the Yang-tsze ports ; not long before this, the 
price was double that quoted here. In Western China the sole 
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use of the wax is for coating the exterior of animal and vegetable 
tallow candles, and for giving greater consistency to these tullows 
before they are manufuctured into candles. The insect white wax 
melts at 160 degrees F., while animal tallow melts at about 95 
degrees F, Hence vegetable and animal! tallow candles are dipped 
into melted white wax; they thus get a coating which prevents 
them from guttering when lighted, ‘Fhe white wax is ised in the 
other parts of China usa sizing for paper and cotton goods, for 
imparting a gloss to silk, and asa furniture polish Chemists 
are also said to uso it for coating their pills, and in certain of the 
coast provinces it is used to impart a polish to steatite, or 
soapstone, ornaments after the carving is completed. “Such 
then,” concludes Mr. Smithers, “is a brief history of the prodnc- 
tion, manufacture, and uses of Chinese insect white wax, a 
substance interesting from « biological, as well as from a com- 
mercial, point of view.’—Rangoon Gazette. 


The oldest Poplar in France. 


The citizens of Dijon, France, recently voted a sum of monsy 
for putting a railing round a tree standing within the city limits. 
The tree bears a label which informs the sight-seer that it is the 
oldest Poplar in France. The Town Council has a record tracing 
the history of the tree since the year 722 A.D, Itis 122ft in 
height and in cireumference.—Sectentific American. 


The Australian Salt Bush. 


Professor Hilgard of the Culifornia State University says that 
the Australian Salt Bush can be grown successfully on arid and 
Jalkali lands ; that it removes from the soil large quantities of 
Sodium carbonate and Sodium chloride, the two most injurious 
alkaline salts, In soils therefore, where the percentage ot alkali 
is near the danger point they may be sensibly relieved by plant- 
ing salt bush for several seasons. The yield is nearly equal to 
that if Alfalta,—Scientific American Supplement. 
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The tructification of the Deodar. 


Our correspondent “8. A.C.” sends us the following note :— 

“ Thave made during the last 12 months a most caroful stud 
‘of the fructification of Deodar, which may interest you. Bot! 
‘male and female flowers appenr first with light brown covering 
‘sheaths. The covering sheath opened in 1897 as repards the 
‘male flowers from the 25th July, and in a very few days the 
‘majority of male flowers appeared. However, there were some 
‘late individuals snd some only come out in the end of Angust. 
‘The first female flower L observed naked was on the Ist Septem- 
‘ber. There is no difficulty in recognizing the female even in the 
‘early stages of growth, and in fact with a magnifying glass its 
‘characteristics can be ascertained when still enveloped by its 
‘sheaths, In the male flowers the scales are closed up from the 
‘very beginning (/ig 1). In the female flower they are gaping 
‘(Fig IL). Thorc is very little difference in the general shape at 
‘the outset, which can be seen by comparing the female with a late 
‘appearing male; but of course when the female appears, the 
‘majority of males have already assumed an elongated shape. 
4 When the pollen is shed, tne females are moist and the pollen 
‘sticks to them. ‘Ihey then seem to assume a little rounder ap- 
‘pearance for a fortnight or so, and then the growth comes to a 
‘atop till the following March, or is at least imperceptible. From 
*March to the en! of August they increase in size and then 
‘the ripening time begins. 


\ 
Young male Cone. Young female Cone before fertilisation. i) 


Much enlarged. Much &larged, t 
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‘In the majority of cases males and females ara on separate 
‘trees, but they are also found on tle same cree, when, as a rule, 
‘the females occupy ths lower and the males the upper branches. 
© I have never observed males and females on the same branch. As 
‘regards this, L have been contradicted, but people did so from 
‘memory only, and as yet I have had no proof that my observation 
‘is incorrect.” 

During « recent tour in the Jaunsar Forests, a very large 
number of Deodar tiees were examined and the results fully 
confirm the observations contained in the last paragraph. The 
number of trees found with only male cones was very largely 
in excess of those with female cones or with bath, and from all 
accounts it appears highly probable that many of the trees never 
produce anything but male cones. If this should prove to be 
the case, the importance of ascertaining which are the female 
trees and marking thei before any fellings aro made, becomes at 
once apparent, and we hope that other officers will further 
investigate the matter and inform us of tho results. 


The After-training of Coopers Hill Men. 


In our last issue there appeared a letter from “Scrutator ” in 
which he recommended that every young forest officor should, 
on joining, undergo a further ‘course of a year's training 
at Dehra Dun. The subject is hardly a auitable one for discussion 
in these columns, but as we have seen “*Scrutator’s” letter quoted 
as representing the views of the “Indian Forester” we think it 
desirable to state that in our opinion there are a number of con- 
siderations which render “ Serutator’s ” proposals altogether 
impracticable. 

We quite agree with him that men without sufficient experience 
should not be pitchforked into the charge of Divisions, and that 
newly joined forest officers should no! be stationed in places whore 
they have no opportunity of learning the ordinary operations of 
forest work. But if such things happen, it is the fault of the 
Conservators who advise Government in regard to the posting of 
officors, and tho remedy lies in their own hands. There ‘are 
in all provinces some Divisions which are more advanced than 
others and the newly joined forest officer should invariably be 
posted to one of these, and kept there until he has gained suffi- 
cient practical experience and is able to make himself understood 
in the language of the country. 

We would also enter a protest against the sweeping con- 
demnation of the Coopers Hill trained men implied in the 
first paragraph of “Scrutator’s” letter. We have come across a 
guod many of these mien aud we cannot cali to mind a single one 
who has shown a dislike for his work; in fact our experience 
has been quite in the opposite direction. 


0 INDIA RUBBRR IN ASSAM. 
IIL-OFFICIAL PAPERS & INTHLLIGHNOR, 
India Rubber in Assam. 
A brief account of how rubber trees (Ficus elastica) are grown 


in Assam. By Mr, D, P. Copeland, Deputy Conservator of Forests, 
Darrang Division. 


“1, Ficus elastion—Tho Indian rubber fig or cnoutchoue 
tree, is indiginous to Assam, where it is found a dominant tree in 
the evergreen forests. It requires an exceedingly damp atmos- 
phere, and the best natural rubber trees are met with in the forests 
at the foot of the hills, or on the hills themselves up to an elevation 
of Rs. 2,500 feat. 

: 2. Natural germination —In its natural state the rubber tree 
starts from seed dropped by birds in the forks of other trees, often 
20 or 80 feet or even more from the ground, where it germinates, 
and the young plant remains an epiphyte for years until its 
aerial roots touch the ground; as soon as this takes place the 
little epiphyte changes rapidly into a vigorous tree, throwing ont 
numerous ‘aerial roots which gradually envelope the tree on 
which it first began lify and often kills it ont, 

Having started life so high up it soon throws ont: branches 
which overtop the surrounding trees, and the numerous aerial 
roots which fall from these and establish connection with the 
ground, ina few years enable it to dominate the forest growth 
around it. 

3. Seed.—The seed of this tree is contained in a fig shaped 
fruit, about 75 seeds being found in one good sound fig, The 
fruit first begins to form on the trees in March and ripena from 
May onward to December. On some trees the whole crop ripens 
and falls off by June, but as a rule the rubber tree has’ fruit on it 
from April right up to December, the figs forming, ripening and 
falling off the whole of the rains, 

After collection the figs have to be carefully dried and 
mixed with pounded cliarcoal, which preserves the seed for several 
months. 

4. Seed beds—In the Charduar rubber plantation nursery, 
for a seed bed 40’ x 84’, two to three seers of pulverized rubber 
seed, 10 seors ash and 20 seers of vegetable loam or good soil, are, 
well mixed in a half cask and spread avenly over the bed, and 
then lightly stamped down and watered, Such a bed should yield 
with good germination, 2,000 seedlings and should be suffi- 
cient for putting out 100 acres of rabber planted 70'x'85, The 
beds must be well raised and drained, the soil being prepared in 
the same way as for vegetable or flower seed, If sown in boxes 
these should be.put under the enves of a house; if in beds light 
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removable shades must be put up to keep off the direet rays of the 

sun, The shades should be removed during ruiny or cloudy 

weather and at nizht. 

"__, Hight sandy loam is most suitable for seodbeds, if the soil is 

stiff, charcoal dust should be mixed with it to make porous and 

urereat caking, The beds or boxes must never be allowed to get 
ry. 

5. Sowing.—-This should be done exactly in the same way ag 
for vegotable or flower seed which requires transplanting after 
germination. Tho figs are broken between the hands. As tho 
seed is very minute the particles of the fruit are left with the sead 
and sown with it, no attempt being made to elean or separate the 
pulverized figs. In order to distribute these minute seeds evenl 
over the seed beds or boxes, a certain quantity of ash and soil is 
mixed with them. 

6. Germination.—Germination takes place from the end of 
April to the endof rains. Seed sown botween October and January 
requires daily watering and screening from the sun, and will not 
germinate before the end of April or the begining of May but seed 
sown any time during the rains will germinate in a few days (from 
five days to a fortnight). It follows the best time for sowing seed 
is during the rains that is from Juno to September, 

The embryo appears on the germination of the saad us a 
seedling having a pair of opposite cotyledons with an entire margin 
destitute of incisions or appendage of any kind, with the exception 
of the notcbed or »marginate apex, oval in general outline, green 
in colour and of 2 glassy smoothness, The second pair of leaves 
shew a tendency to the alternate arrangement oa the stem but 

ear at the same time. Their shape and venation are very 
different from those of the primary leaves for they have a 
central midril and u distinctly coarsely crenate margin, ‘he third 
pair of leaves do not appear simultaneously, and are distinetl 
alternate with a marked reddish colour. Alter this the plant is 
easily recognized. : 

7. Pricking out.—When the seedlings are two inches high 
in the seedbeds or boxes they should be transplanted into nursery 
beds, and put out in linea about a foot from each other.’ The 
nursery beds should be well raised and drained but the soil nocd 
not be so carefully prepared as for the seed beds. Here the plants 
are kept till the fo lowing rains when they are dug up and taken 
to stockaded nurseries in the forests and put out 5’x 5’ on raised 
well drained beds ; where they remain for two years till they are 
tequired for planting operations, : 

8. Forest Nurseries.—Almost every animal will eat the young 
rabber plants, it is therefore impossible to plant out small seedlings 
in the forest owing to the destruction by wild elephants and game, 
unless each individual plant is carefully fenced in. As this is too 
costly and the rubber after it is 1-2 feetin height is very hardy and 
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can he transplanted with ordinary care, at any time of the year 
{the best time in Assam is between May and July), the seedlings 
Gre kept in stockaded nurseries in the forest whore planting oper- 
ations are to take place, and remain there till they are 10 or 12 
feet high, that is about three years after germination, when they are 
dug out and the roots ure cnt back 18 inches right around the 
plant an planted on the mounds in the forests. 

9. Planting operations —In artificial planting it is found 
that the rubber grows best on mounds, Lines are cut through 
the forest 20 feet wide and 70 feet apurt from centre to centre ; 
in these lines 15 foot stakes are put up 35 feet apart. Round each 
stake a mound is thrown up 4 feet high. The base of the mound 
is about 10 feet in diamoter and tapers to 4 feet on the top; on 
this mound the rabber tree is planted, cure being taken that the 
roots are carefully epread ont before they are covered up with 
earth. ‘To prevent animals pulling the plant and wind blowing 
them down they aro tied to the stakes. 

10. Cutting —The rubber tree can readily be propagated 
from cuttings, if only perfectly ripe young branches or shoots are 
used, but tho tree raised from cuttings does not appear to throw 
out aerial roots, and as the future yield of tho treo probably de- 
pends on its aerial root system it is questionable whether tregs 
raised from cuttings ought to he used except where required only 
as shade givers, such isin an avenue. In tho Chardaar rubber 
plantation propagation by cuttings was given up very early, that 
1s about 1876, the plantation having been commenced in 1879, 
The best time to take cuttings is May and June. 

11. General,—The rubber grows equally well on high land 
or low land, in forest land or grass land, sor long as it is planted 
on @ mound und its roots are not exposed to the sun. It isa 
surface feeder, but as soonas its roots appear above ground they 
must be covered with fresh earth until such time as the tree has 
formed sufficient leaf cnnopy to protect itself. 


WL-DETRAOCTS, NOTHS AND QOUDRIES.- 


" Tan and Dye extracts from Ceriops Candoileana. ° 


The Kew Bulletin for February and March, 1897, contains 
the following information in regard to Ceriops Candolleana, which 
is at present attracting « good deal of attention as a source of 
dyeing and tanning material. 


Lotter from Mr. H.N. Ridley, Director Gardens and Forest 
Department, Straits Settlement, to the Director Royal Gardens, 
Kow. 
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‘I am sending you a small box of extract of Tengah bark 
(Ceriops Candolleana), This bark is used here for tanning, and 
also for dyeing, especially in conjunction with Indigo. The bark 
was cut up in bits and boiled for two hours in a copper pan, and 
the liquid eventually dried by heat. 7 

In dyeing, it is used to give a brownish red color to cloth, 
but especially to get good black and purple. The cloth is first 
dyed in Tengah, dried, and then dipped in Indigo, and comes out 
purple or black according to the strength used. 

The tree is very common here and used as firewood, and the 
bark mostly wasted, So it conid be prepared at no great cost. 
Ashould be glad if you would get an opinion on itit either aa 
‘a dye ora tan. 

Mangrove extracts have, 1 believe, been tried before, but 
have not been suecessful, becanse there has not been any attempt 
to discriminate between the species, but all kinds of barks have 
been stewed up together and the result tried. Now, I am going to 
work through all the Mangrove tan barks one by one, and try 
if we cannot make some use of them. 

Note by Mr, J. J. Hammond, Professor of Dyeing, York- 
shire College, Leods. 

“Tengah” bark extract behaves as regards its dyeing pro- 
perties in a similar manner to a good quality of Catecbu. 

When used along with Indigo, as is apparently the practice, 
the latter is probably applied in a “Copperas” (ferrous sulphate) 
vat; in which case the “Tengah” will combine with the iron 
and produce, as indicated above, a grey colour, which in conjune- 
tion with the Indigo blue gives the black. 

Tengah oxtract would certainly be of value to dyers. 


The Extraction of Gutta-percha from the leaves of 
the Isonandra Gutta-percha Tree. 


Mr. Bourdillon has sent as a copy of an interesting report on 
the above subject by Professor W. Ramsay, Ph.D., F.BS., of 
University College, London, from which we make the extracts 
given below. Could not a somewhat similar process be applied 
for extracting India rubber from the leaves of Ficus elastica? 
Perhaps some of our readers who are in charge of rubber forests 
would make experiments in this direction and let us know the 
results, 

“Tho existence ofa gum of @ plastic nature in certain of the 
trees found in the Malayan Archipelago was first indicated by 
Montgomery, in 1482; but it was not until 1847 that Mr. Thomas 
Lobb sent specimens to Sir William Hockor. The material ex- 
tracted from this tree was named “Gutta-percha”-—or the “ Rag 
Gum,” to translate the word literally, The word “rag” refera 
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to the appearance of the gum before it has been kneaded into the 
usual compact form in which it is known in commerce, In 1848 
tha material was patented as an insulator for telegraphic wires by 
Messrs, W. H. Barlow and T. Forster, and in the following year 
by Dr. Siemens ; so that its value for the purpose for which it is 
now in ever-increasing demand was early recognised. In 1849 
Mr. Walker Breit laid the first cable, two miles in length, in the 
English Channel. It consisted of wire, insulated wit Gutta- 
percha ; and at the present date, with the exception of a small 
consumption for bottles and stop-cocks to resist the action of 
strong acids, almost,all the Gutta-percha produced is used to cover 
‘the wires of submarine cables, But the supply is far behind the 
demand. There is in existence to-day no Jess than 162,000 nanti- 
cal miles of cable, and in 1884 over 8,000 tons were exported to 
England, involving tho destruction of 12,000,000 trees of thirty 
years old. Owing to this grent destruction of trees, the quantity 
of Gutte-percha in the market has been greatly diminished, and 
the price has risen accordingly, while the material is no longer of 
such good quality as it used to be. Indeed, it is stated (“ Le 
Caoutchoue et le Gatta-percha,” by E. Ohnpél, Paris, 1892) that 
the Chinese merchants are so much in the habit of adulterating the 
‘pure gum with resins from other species of trees, that it is uot 
possible to find a pure specimen of Gutta in the market. The 
gums from species of Euphorbia are frequently used for this 
fraudulent purpose.” 

“There is great need to increase the supply of genuine Gutta- 
‘percha; and thore is every prospect that a rich reward would 
recompense a successful effort to do so.” 

“The present process of producing Gutta-percha is, as has 
already been indicated, wasteful in the extreme, and very costly. 
The trees are either ringed, so as to cause a flow of sap, or felled, 
and in either case tho tree is destroyed. Moreover the gum is 
mixed with impurities of vegetable matter, such as pieces of bark, 
and even with mineral matter, like gand and earth; to say 
nothing of the adulterations fraudulently added by the Chinese 
merchants. This nocessitates a costly purification, which is 
achieved by softoning and kneading the gum, or by squeezing it 
through wire gauze or some similar process, the results of which 
are, at the best, not very satisfactory. Solution in bisulphide of 
carbon, or in benzine, has also been tried as a means of removing 
these impurities, but the quality is thereby deteriorated. After 
the impurities havo been mechanically removed, the gum is rolled 
between grooved or spiral rollers to expel water and air,” 

“The yield from a single tree, too, is by no means great. 
‘A tree of fifteen to twenty years old gives only three to three 
and three-quarter ozs. of Gutta, one of thiréy years:old gives some 
nine ozs., according to Serullas; and Burck gives about ten 
gas, as the yield of 1 dichopsis tree "twonty-six yours old,” 
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“Tho juice as it flows from the tree is white, on standing it 
solidifies spontancously, forming a sort of pellicle on’ the surface.” 
On boiling or heating the juice, the Gutta collects into @ more or 
Jess coherent lump.” ‘ 

“The Gutta as it comes into the market has usually a brown 
colour, which, however, does not belong to the pure gum, but is 
due to a trace of colouring derived from the bark ; in some speci.’ 
mons the colonr is dirty-white or pinkish, but the pure gum is 
really colourless, After being kept in the air for some time, the 
gum changes spontaneously to a brittle resin ; this change does 
not occur if light bs exoluded, nor is the gum changed by light if 
airbe excluded. Under water it is quite stable, whether the water 
be fresh or anlt. It is found, too, that specimens differ in their 
power of withstanding the action of the air, and itis believed that 
the purer the Gutta the better it will resist: the action of the air.- 
It is tound, indeed, that pure Qutte is only slightly attacked even 
after avery long exposure to light and air.” a 

“In what is usaally termed “Gutta-peroha” three distinct 
chemical substances are tobe found, On boiling the gum with 
absolute alcohol. a quantity of resinous mutter is dissolved, varying 
with the specimen of Gutta employed. Even the purest gum in 
the Market yields some 18 to 20 per cent. of its weight to boiling 
alcohol ; and only what is left can be considered to be the chemi- 
cally pure compound. Of worse varieties of gum, 40 or even 50 
per cent, may be thus dissolved, These dissolved resins, although 
possessed of good insulating properties, cause the Gutta to 
deteriorate very rapidly if they are present in large amount ; it 
becomes friable and oasily disintegrated, owing to oxidation, It 
is their presence in poor qualities of Guita which renders them 
unsuitable for telegraphic purposes, But up to 18 or 20 per cent, 
they do not appear to act injurionsly. The resins are named 
“albane” and “fluavile” respectively ; the former, when quite 
pure, forms white crystals, the latter is a yellow gum. Both 
appear to he products of oxidation of the pure Gutta, albane con- 
taining twice as much oxygen as flaavile. Oudemans gives the 
formola of albane as CyHy,0, and that of fluavile as O,)H,,0. 
But the chemical nature of these bodies, including Gutta-porcha, 
has hardly been explored.” 

“ M. Serullas lias been led to devise a method of extracting 
these mixed gums from the leaves, instead of from the trunk of 
the Isonandra Gutta-percha, This tree used formerly to flourish. 
in the Malay Peninsula in the neighbourhood of Singapcre, but 
until it was re-discovered in 1887 by M. Serullas, it had not been 
utilised as a source of Gutta for thirty years, and it was sup- 
posed to have become extinct. It is the product of this tree 
which M. Serullas says is best adapted for telegraphic purposes, 
for it yields gums containing the highest ercentage of pure 
Gutta, mixed with the smallest proportion of albane ‘and fluavile.””’ 
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“In the best Gatta, the following are the proportions of.these 
constituents :— 


Pure Gutta-percha vs 75 to 82 per cent, 
Albane tee oe 19, 14 
Fluavile 4 4 


ote te 0 ” 
_ “The process of oxtracting Gutta-percha from the leaves is 
an exceedingly advantageous one. To quote from the Sarawak 
Gazette, of the month of April, 1898 :—""A. tree of twenty-five 
to thirty years old yields one catty (one and one-third Ibs.) of, 
are dry Gutta, the same amount can be obtained by two pluck- 
Ings of the leaves.” Tha Gazette goes on to say that the atumps of 
trees which have previously been felled have now become covered 
with shoots, bearing rich crops of leaves 5 and that M, Honrant 
has indnced the natives to collect these leaves, and that they are 
now exported in considerable quantity.” : 

“M., Sernllas states that a trea thirty years old yields 25 to 
80 kilograms (35 to 66 lbs.) of graen leaves, or about 11 kilograms, 
of dried leaves (24 Ibs.), from which it is possible to extract, by 
methoda to be described, no less than 1,000 to 1,100 grams (over 
2 Ibs.) of Gutia-percha, while the felled tree yields only 865 grams 
asa maximum. It would thus require that o tree should yield 
only 7 kilograms of fresh leaves per annum in order to give ag 
large a supply as the whole tree felled, and with much less. 
expenditure of labour.” 

“1 now remains to describe the method of extracting the 
Gutta-percha from the leaves, The process is duo to M. 
Serullas. 

“The leaves, either fresh or dry, contain Gutta-percha, The 
process of drying, whether artificial or natural makes no differ~ 
ence to the percentage of Gutta, if tho latter be reckoned on the 
sdry leaves. The leaves, after being dried, are ground to a fine 
power, and then mixed with one-tenth of their weight of caustic 
soda dissolved in water, and heated to boiling, or indeed digested 
under a slightly increase pressure. The liquor tures dark 
brown in colour, owing to the solution of a brown colouring 
matter, to which the Gutta-percha which usually comes into com- 
merce owes its colour, The weight of the leaves, and also their 
bulk, is materially decreased by this process, The powder is then 
dried by heating to 212°F.; a solvent is added, in a closed vessel, 
so as to hinder loss hy evaporation. The mixture is heated so asto 
effect the solution of the Gutta-percha more quickly, The mixture. 
is placed in a filter press, and the solvent is separated as complete- 
ly as possible, The residuo of leaves is washed with fresh solvent 
so as to extract the whole of the Gutta, The solution is of a 
greenish-brown colour, owing to the solvent dissolving out some 
chlorophyll—the colouring matter of leaves. As some solvent 
remains adhering to the powdered leaves, a current of steam is 
driven through this residao, which carries off the solvent and per-, 
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mits of its recovery, Tho oxtract is next placed ina alill, and the 
solvent is partly removed by distillation, the pressure being some- 
what reduced, so as to cause its boil at a temperature lower than 
that of boiling water. The concentrated extract is then ran into 
a tank and mixed with twice its bulk of a volatile liquid. On 
mixing this liquid, which is dona in a closed tank, there is produced 
a flaky or “raygy” precipitate of Gutta-percha. This precipitate 
is filtered off again by means of a filter press. and the mixed liquids 
are ran into a retort where they are submitted to distillation and 
are thus separated.” 

“ The cakes of Gutta-pereba from the filter-press are dried at 

a low temperature ; they are then heated so as to soften them, and 
in presence of water they are moulded into lumps.” 
" “The process is thus seen to be a very simple one, The 
products are easily prepared, and there is no losa except the 
unavoidable one, which always occurs when any substance is pat 
through a round, and which {s unlikely to be considerable.” 

“The noxt question is as regards the yield of Gutta-percha 
from the leaves and twigs. The following table is extracted from 
the valuable work on “ Caontchoue and Gutta-perche,” by. Seelig. 
mann, Lamy, Vorriluon, and Valeonnet, published by Britach, of 
Paris, 1896:— 


“Old dry wood ae 10 _ porcont. 


» . 
‘Dry twigs i 10-20, 
? ” ‘ ae 1050, 
‘Dry leaves abe! 1002, 
mS imperfectly dried ... ow «906 ,, 
By imported in water... oe oe ” 


* {have myzelf extracted Gutta from the leaves of the tredp 
by the process of Serullas, some sixor seven times. Even on a 
small scale, where the difficulties of extraction, filtration, &., are 
much more considerable than on a larger, 1 have obtained a 
‘theoretical yield. The following is a typical analysis of a sample 
of leaves, chosen at random from among man: 
“Water in the naturally dried leaves + 19-92 per cent. 

Extractive matter removed by caustic soda 55-00 gy 
Gutta, reckoned on the thoroughly dried leaves 9°61 — ,, 

“The statements made by M, Serullas are therefore thoroughly 
borne out.” 

The following letter from the Director, Gardens and Forest 
Department, Siraits Settlement, to the Director, Reyal Gardens, 
Kew, which is printed in the Kew Bulletin for May and June 
1897, gives a somewhat diffrent aecount of the process. “I have 
just been to inspect tho little factory where Mr. Arnaud makes 

‘is gutta-percha. Serullas bas gone back to Paris with endless 
patents of different kinds, and Mr. Arnaud alone keeps up the 
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business. The leaves are imported in sacks dry, from Borneo and 
Johore. Most of the tress are overcut in Singapore, and there are 
no more leaves left, ] hear. The leaves and twigs cost four 
dollars and helf a picul (133 tbs), ‘hey are then put, damped 
with hot water, into a rolling machine, two rollers working 
‘against each other, which grind them to powder, The 
powder is thrown into tanks of water and shaken about. 
he gutta floats in the lorm of a green mesly-locking stuff, is 
lifted out by fine coppar gauze nets, put in warm water and 
pressed into moulds. | have samples of the gntta as it comes 
from the leaves, and the pressed out finished article. It is really a 
yery curious little manutactory. {[ do not know how tong it will 
last, on account of the difficulty of procuring leaves, which mast, 
1 think, sooner or later stop the trade.” 


Siamese Forests. 


In the course of Mr. Beckett's report on the trade of 
Chiengmai he says ;—The whole question of forest leases and of 
forest conservancy has been closely studied during the year by a 
Conservator of Forests lent by the Government of Burma, In view 
of the fact that nearly three-fourths of the teak timber industry is 
worked by British capital,, the objects aimed at by the Conservator 
and the measures already taken are worthy of special notice. His 
objects briefly are these—(i) to limit the areas worked; (2) to 
increase the girth and thorefore the age at which teak trees may 
be felled, and to prohibit the indiscriminate felling of trees less than 
4 soks «6 fost 6 inches) in girth at the base; (3) toavoid depletion 
in the near future and provide fora sustained annual yield by 
dividing the whole teak-bearing area into a fixed number of sub- 
aveas, each to be worked over at fixed intervals of time ; (4) to 
secure a fixed revenue to the owners of the forests and the Gov 
ernment of Siam by the payment of royalty in the case of the Sal- 
ween forests at Moulmain aad of the Menam-floated timber at 
Chainat. The revenue derived hitherto trom this source has, 
owing to the irregular collection of royalty by local administration 
proved but a fraction of the total due ; (6) to forbid the working 
of any forest without a lease and to refuse the grant of any further 
leases, and in such leases as have been given to exchange the old 
for a now form ombodying tho objects above-mentioned and intro- 
ducing other special conservancy clauses. 

Amongst the more important measures taken are the intro- 
duction of a new lease and of the new arrangement as to payment 
of royalty. Seven leases only were given in the old form adopted 
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at the end of the year 1893, the first lease being dated the 7th 
December, 1895, and the lust the 29th July, 1896. The point of 
resemblance between the old and new leases are—(1) all leases are 
to be for a term of six voars; (2) royalty ia atthe rateof Ra 4 
for a log for Menam-floated timber, and Rs. 8 for Salween timber; 
(8) registration of property hammer-marks at the usual fee ; (4) 
lease liable to cancellation by a competent Court for any breach of 
its conditions. 

The most important feature of the new lease is the division of 
the lease into two parts ; the first containing four clauses signed 
by the owner of the forest and the lessee, and the second 15 clauses 
containing the conditions regulating the conservancy of the forest 
leased, on which the Government of Siam by the Siamese High 
Commissioner agree to recognize and ratify the lease, 

In the first part are the following new provisions :—(1) No 
conversion of timber until royalty has been paid. (2) Hxtension of 

riod of lease, if necessary, for removal of timher unoxtracted and 
lying in the streams. (3) No girdling of teak during 12 months 
immediately preceding the termination of the lease. 

In the second part the most important new restrictions are—~ 
(1) Increase of girth from 6 kam (254 inches) to 9 kam (88 
inches), (2) Teak trees to be girdled at least two years before 
felling ; (3) No teak ires lo be girdled unless there is another teak 
tree in the vicinity able to cast its seeds on the ground covered by 
the treo to be folled ; (4) A fine for each tres so damaged in 
felling as to be not worth extracting or at lessee’s, option payment 
of royalty and duty. (5) A fine for each teak tree consumed or 
damaged by fire before reaching Paknampho, (6) Pormit-holder 
and Taads ta be jointly responsible for all fines and penalties 
inflicted under the'lense. (7) Tha Minister of the Interior to have 
the right of closing the forest or any part of it for sylvicultural 
porposes. (8) Option of the Forest Officer to claim all rejected 
logs on repayment of royalty paid by lessee on such logs, 

These new conditions have been accepted in toto by the two 
large British trak-trading companies and their example is being 
followed, though somewhat tentatively, by the Burmese and Shan 
foresters. Tho conditions are generally approved of as removing 
numerous vexatious clauses as to the registration of elephants, 
overseers, dic., but I have received complaints from the foresters 
and contractors as to the hardship to them, of the terms, as to the 
fine for damage in felling, the right to close the forest at any time 
for sylvioultaral purposes, and the option of the Forest Officer to 
claim rejected logs. They would also prefer to have the extension 
of timo for removal of logs fixed in all cases to 24 months and not 
be left te the discretion of the Conservator of Forests, 

These few clanses are‘doubtless hard upon foresters, but since 
the object of the new lease is to render the extraction of teak more 
difficult, the insertion of these clauses can hardly be called a real 
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grievance. The effect of the new lease will be to throw the timber 
industry more and more directly into the hands of the companios 
with large capital and oui of the hands of the Burmese foresters. 

For the coming six years at least British traders may rely on 
an undiminished ontput. After that period there may be falling 
off in supply owing to the more restricted areus and more stringent 
regulations. But with considerable forest-areas in the provinces of 
Nan and Phre still scarcely touched, except inan irregular manner 
under a system of permits given by the local chiefs, and with tho 
prospect of a further yield in fature from forests now to be secured 
against entire depletion, the British merchant need not have cause 
for alarm. 

There was no increase in wages of Khamns until the end of 
the year when they rose from Rs, 50 for the first and Rs. 60 for 
the second year’s engagement for each Khamn ta Rs. 70 and 
Rs. 80 or even Rs. 90 which was still further raised, Rs. 5 owin, 
to the establishment at the commencement of 1897 by the Frenc! 
agent, of a fee of that amount per man per annum. The supply is 
irregular and inadequate for forest requirements. On a rough 
caloulation there are somo 4,000 Khamus now engaged in timber 
‘work. These men stay only two years in Siam and then return 
perhaps for a year or longer to their homes in Luang Prabang 
province. They come inexperienced in the difficult craft of felling 
teak timber, and if trees are not to be damaged in felling, as stipu- 
lated in the new forest lease, some other source of labour will have 
to be discovered,—fangoon Gazette. 


The Forest School Athletic Sports. 


The Annual Fixture was brought off on Friday and Satur- 
day, the 15th and 16th October, and was graced by all the beauty 
and aristocracy of Dehra, European and Native, besides a good deal 
that was epparently neither beautifal nor aristocratic. The 
absence of nearly all our Garrison, the 2nd P. W. O. Gurkhas, on 
service was much regretted. 

The first duy was devuied to first heata, but there were only 
two races, and the long jump, in which the eniries were numerous 
enough to necessitate the process of elimination, so the cricket ball 
was decided outright, thus leaving a comfortable programme for 
the next day. This evont was won, as last year, by It. R. Four- 
acres, with a throw of 279 feet, the native's prize being taken by 
Narasappaya, with 250 feet. 

The 100 yards flat race for native students was ran in two 
heats, The first was won by Govind Ran Sapre, in 12 + secs, 
with Mulraj in attendance, The second hoat went to Govinda 
Menon, in 11 - secs, followed by Muhanand. These four 
‘wore thus left in for the Gnal, 4 
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The hurdle race, 120 yards, open to the whole school, was 
also run in two heats, The first was won by D. A. Allan, in 18 
pecs, With C. A. Clerk next. The second heat went to Fouracres 
in 18+ secs. with Purkis next, These four were consequently left 
in the final. This first day was ended, and the second well (or ill) 
begun by adance vory generously and kindly got up by some of 
the residents of the station, for the qpeoial’ Benefit (?) of the 
students. 

The second day’s proceedings began with a flat race, 100 
yards for native students. It was won by Govinda Menon, with 
Govindrao Sapre second in 11 -+ secs. Tho next event was 
the long jump, in which J. Brown cleared 18 feet 11 inches, and 
Fouracres !7 feet 4 inches. Govinda Menon was the best of the 
natives, taking the prizo with less than his first heat leap of 15 feot 
9} inchos. Mul Ruj only did 18 feot 9 inches, but would do a greab 
deal better with practice, 

The next event was the open flat race, 100 yards, It was 
‘won by R. R. Fouracres in 10 + secs., G. F. Matthews being 
about a yard behind. The hurdle race for native students, 120 
pods over 10 flights, gave rise to some excitement, and was won 

y Govinda Menon ia 22 secs., with Mul Raj close up. The high 
jump was thon brouyht off, the best being F. Edwards, with 4 feot 
10 in. The prize for natives was taken by Govinda Menon, who 
jomped in fine style und was not far behind, The next event was 
one in which a good deal of interest was taken, namely, the open 
hurdles, and it produced a first rate competition, The winner was 
D. A. Allan, in 17-4 secs,, with Fouracres and Purkis well 
up. The win was a very popular one, for the junior class which 
Allan represents, has but few Europeans to emulate the records 
set by their seniors, and maintain the School’s reputation in the 
branch of sports. A flat race, 100 yards, for school and forest 
servants was won in excellent time by an outsider who slipped 
himself in among tho competitors and was duly disqualified after 
setting the race in high class style. Tho half mile was the last of 
the rages proper, and was not the procession that these long races 
often are, [t was won by F.0, Purkis in 2 min. 25 secs., Four- 
acres taking second prize. The final events was tho tng-of 
war, seniors v. juniors. The latter made a gallant straggle, but 
were nevertheless pulled over twice. The prizes were then dis- 
tributed by Mrs. Grailon, eazh recipient being heartily cheered. In 
the unavoidable absence of the Director on duty, the Deputy- 
Director in very few words, thanked Mrs. Gradon for distributing 
the prizes and the visitors for having so greatly contributed by 
their presence to the pleasure and success of the meeting, whic! 
then closed by the stadents giving hearty cheers for Mrs, Gradon, 
the visitors, staff, &e. ‘The usual arrangements were inade to keep 
the ground by a detachment of Police, but nothing less than a 10 
foot wall would convince a Dehra crowd that there was any place 
closed to it, 
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A Menace of Treelessness. 


Generally speaking, says a writer in the “ New York Tribune,” 
the growth of American industries is cause for satistaction. To be 
able to say that exports of some leading commodity are now 25 
per cent. greator than a year ago, and 100 per cent, greater than 
ten years ayo is highlv gratifying. Yet exceptions to the rule are 
quite conceivable, “If it should appear that the growth of trade in 
any important produe! was tending to oxhaustion of native resources 
and consequent domestic embarrassment and disaster, the 
circumstances would vive rise to apprehension rather than pleasure, 
and economical wisdem would suggest the direction of efforts 
toward the restriction of that industry or toward such modification 
of it as would avoid the evil resulta threatened. That is the case 
at present with the lumbor trade. It is a legitimate and important 
industry, and one that should be so cherished as to insure its pro- 
fitable permanency. But it is now growing at a rate which threat- 
ene in the near futurs its own self-exhaustion and the reduction 
of this country to the deplorable and ruinous state of treelessness, 
The facts cannot be concealed and should not be ignored, 
Throughout all the oller States of the Union forests have lon; 
since practically disappeured. Only a few straggling and stunte 
remnants remain of the superb sylvan growth that once clothed 
every hillside. Tho effect is apparent. Streams that once flowed 
constantly the year around, are now overflowing torrents for a few 
wooks and dry for months, Springs have dried up Soil has 
become arid and sterile. Droughts are more frequent, Agriculture 
is less profitable. The evils that afflict the treeless countries of the 
Old World are beginning to be felt. Nor are the newer States of 
the Far West exempt. Their abundant forests are disappearing 
like snow in springtime, and in their place are coming changes of 
climate, disturbances to the water anpply and the whole train of 
evils that forest-destraction inevitably entails. 


It is idle to point to the vast expanses of untouched woodland 
that still remain, and boast that they are inexhanstible. They are 
not inexhanstible. (n the contrary. the time when they will all 
have been destroyed is now within mensurable distance. It is 
easily within the lifetime of men now living, This year, as already 
stated, our exports of lumber are about 25 per cent. greater than 
last year, and 100 per cent. greater than ten years ago. Even at 
the present rate of cutting, the forests would not Iast long, But 
at such an increasing rate their disappearance is startlingly cloee 
at hand. Nor is that all. ‘The figures cited are only those of 
exports. Domestic consumption is increasing still more rapidly, 
The single item of wood-pulp for paper manufacture means an 
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enormons destruction of timber never dreamed of a generation ago. 
The Jumber indusiry cannot, of course, be abolished. Tree-cuttin, 
must continue, [ut it is high time such regulations were adopted 
and rigidly enforced as will prevent the utter destruction of forests, 
This is entirely possible. Not the more amount of lanber cut, but 
the amount destroyed, wasted by careless and injudicions methods, 
is what most counts. Every one who has visited a great lumber 
camp knows that more material is destroyed than is sent to market. 
The smaller trees, not large enough for marketable timber, are 
regarded as mere incumbranees, to be slashed and burned and got 
out of the way in whatever fashion may be readiest, The ground 
is thus entirely cluared, The great beds of moss and leaf mould, 
hitherto perennial reseryos of moisture, are dried up. The soil and 
rocks are exposed, and the country transformed into a desert. 
What should be done is evident. The small trees should be care- 
fully preserved, so that they may in turn grow to full size, and 
meantime shade the ground and preserve the forest conditions, 
Lambering should, in brief, mean a judicious thinning out, not a 
wholesale destruction, of the forest. Tree planting should also be 
practised on an exiensive scale, forest fires be more scruputously 
guarded against, and the woodland area of the country be systemati- 
cally cultivated, instead of rothlessly raided. Other nations ne~ 
glected the lesson long, but have learned it at Inst, and now enforce 
it with a strictness that here might seem despotic. But this nation 
is bound to come, sooner or later, to some such system of forest 
conservation, and it will be fortanate if it does not reach it through 
the rainous experience of treolessness. 


Kino from Myristica malabarica. 


An asiringent, red, resinous substance obtained from the sap 
of various trees of tropical countries is known as Kina. The best 
medicinal kind which contains 75 per cent of tannic acid comes 
from the Indian Kino tree Pterocarpus Marsupium, Roxb, while 
Bengal Kino is obtained in the form of round tears of an intense 
ruby colour from Butea frondosa. Kino is usually used in 
medicine for its astringent properties in cases of diarrhma, chronic 
dysentry, &e. 

Among the various specimens obtained for the museum of 
the Royal Gardens from the International Forestry Exhibition 
held in Edinburgh in 1884, was a peculinr dark resinous substance 
labelled “ Kat jadikai” or Kino obtained from Myristica malabrica, 
It formed part of a collection of products made by Mr. Rhodes 
Morgan, District Forest Officer, Malabar. 
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_ In appearance the substance is very much like that obtained 
from Pterocarpus Marsupium, It has since been examined by 
Professor Edward Schaer, of Strasburg, who has communicated an 
interesting account of it to the Pharmaceutical Journal (4th series 
Vol. IIL. p. 117), from which the following extracts are taken :— 

“ Professor Warburg, of Berlin, has kindly forwarded to me 
a sample of an extract or secretion resembling official Kino which 
with well known Liberality bad boon put at hie dieposal by 
the Director of the Royal Gardens, Kew. The sample in question 
is labelled Kat jadikai, that is to say catch like product of jadkai 
(Tamil name for Myristica), and known to be produced by incisions 
in the bark of Jfyristica malabarica, Lam.,in Southern India, 
showed in its exterior appearance more direct analogy to the well 
known Malabar K.ino than to the ‘ Kats’ of Acacia (Cutch) or of 
Uncaria (Gambier). Lt consisted like official Kino of smaller 
or largor angular transparent pieces of deep garnet colour in thin 
fragmonts. [twas not altogether unlike small broken dragon’s 
blood in some respects, and the latter name has been used some- 
times by natives and merchants for some kind of Kino (from 
Pterocarpus indicxs and P, erinaceus). 

“ Not having been acquainted before that time with kino-like 
roducts from the genus Myristica, and following the suggestion of 
rofessor Warburg, who was then preparing a monograph of the 

Myristicacec, I at once proceeded toa closor examination of the 
new substance, availing myself of the latest observations concern- 
ing the natural history of the different kinds of Kino, especially of 
the drug derived from Pterocarpus Marsupium (Malabar Kino). 
Not only on its external appearance but also in its behaviour to 
water and other solvents, the ‘Kat Jadikai’ or kino from 
Myristica malaburica agreod almost ontirely with Pierearpus kino, 
giving a reddish, slightly tucbid solution of feebly but perceptibly 
acid reaction to itmus paper. The other physical qualities, for the 
most part proved to be the same as those described by Hanbury 
and Fluckiger (Pharmacographia II, Ed, 1879, p. 195.) The 
same may also may be stuted concering the more important and 
characteristic chemical reactions when compared with the chemical 
behaviour of official kino.” 

Professor Schaer thus summarises the result of his investiga- 
tions into this and somo other kinds, the produce of species of 
Myristics. 

I. The dried juices of the bark of several Asiatic species of 
Myristica, for instance M, malabarica Lam., and J, fragrans, 
Houtt., as regards their appearance and physical qualities, show 
but little differen from the official Malabar Kino. 

IL. These subslances, which may be termed Myristica 
Kinos, agree in the chemical reactions due to their contituents, 
in all important points, with the Kino of Pterocarpus Marsupium. 
{t catt therefore be stated that drags of avery similar character, 
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and partly of close resemblance to official Kino, are to be 
foand in tho families of Leguminose: (Butea, -Pterocarpus, 
Milleitia), Saxifraynce (Ceratopelalum), Myrtacesa (Eucalyptus, 
Angophora), and Myristicacer. 

Ill. The Afyristica Kino differs, as far as can be observed 
from the Pterocurpus Kino, and probably also from Butea and 
Eucalyptus Kino, by containing, in the crude state of the ins- 
pissated fresh juice, smaller or larger amounts of a distinctly 
crystalline caleinm salt, wi: Jeium tartrate, suspended in, and 
depositing from, the liquid juice. By this characteristic admiz- 
ture it can be casily distinguished ‘from the official Kino, and 
probably also from other Kinos of commerce, 

Whether this new substance might ever be obtained in com- 
bination with the production of nutmegs and mace, so a3 to play 
the part ef a commercial drng, will depend upon a still better 
knowledge of its qualities, its formation in the living plant, its 
quantitive relations and similar questions. 


Kew Burnet, 


THE 
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Nitrogen and Forest Crops. * 


Forest trees are little behind agricultural crops in their 
demand for nitrogen. This element, in association with carbon and 
water, torms the varied and important group of proteids, compris- 
ing, among other things, tho fundamental) basis of every living cell, 
namely, protoplasm, Aecepting the figures of the Bavarian for- 
esters, a beech forest, for instance, may produce annually 8,000 kilo~ 
grammes of wood and 3,000 kilogrammes of leaves, dried at 100°C. 
The 3,000 kilos of wooi! contain 16 to 25 kilos of nitrogen, since 
this elemant constitutes from 5 per cent. to 8 por cent., of the 
whole. The leaves also, when they fall, will contain 30 kilos of 
nitrogen or thereabouts, hence, unless the nutrition and consequent 
production of the forest are to diminish, some 45 to 55 kilos of ni 
trogen, per hectare, must be forthcoming to make up the loss. In 
agriculture, there jenn essential difference, in that field crops have in 
general a greater need for nitrogen, and return Jittle or nothing to 

8 soil, while the forest, at the close of each growing season, re- 
turns to the soil,in the form of dead leaves, the greater part of 
what it has borrowed. Field crops leave behind little beyond their 
roots, and in the case of turnips, heet, &e., not even this. Hence 
the necessity of applying green manures, stable litter, nitrates, 
ammonia salts, &c, to obtain a continued fertility. Soils like the 
black earth of Russia, which need no manure, are extremely rare. 
A forest is never manured, but in spite of the continual loss of 
nitrogen by decomposition and by the removal of wood, vegetation 
flourishes indefinitely, und the soil becomes even richer in nitrogen, 
asis seen in the re-clothing of bare areas. What then are the 
causes which bring abouta gain instead of a loss ? The question of 
manures has raised the most lively and still undecided con- 
troversies in agriculture, but forests are on a somewhat different 
footing, and require separate consideration. 


* 1. ‘Translated by F. Gleadow from an article by E. Henry, in the 
“ Revue des Eaux ef Foréta,’ 
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Gains. The forest soil may gain nitrogen :— 

1, By the plants or soil abstracting it from the air or from 
rain, &c. 

2. By deriving it from matters returned to the soil by plants 
or animals. 

3, By the fixation of gaseous nitrogen, cither by living 
plants, or by dead organic matters, or by tho soil, 

There seem to be no other possible causes of increase in the 
quantity of combined nitrogen. 

Losses, Tho soil loses nitrogen:— 

1, By the removal of the plants or wood produced. As 
already stated, this consumption is about 50 kilos of nitrogen per 
hectare, per year, of which about 20 kilos are removed as wood 
and do not return to the soil, 

2. By the amonnt of combined nitrogen carried off in 
drainage water. 

8. By the amount of combined nitrogen which decomposes 
and returns to the air in the gaseous state. 

There seem no other possible cansos of loss. On balancing 
these two accounts, it will be seen whether the soil has become 
richer or poorer in this important but scarce constituent. Chemi- 
eal analyses made at sufficient intervals will be of great assie- 
tance. Let as examine first the losses, ‘hese are caused prin- 
cipally by the removal of wood. OF the iwo other causes, the 
loss by drainage waters does not occur in forests because of the 
absence of uitrification in forest soils. It is only nitrates that are 
carried off in drainage water. It is in fallows and in fields, especi- 
ally after manuring, that tho loss by this cause is greatest. 

In 1895, M. Dehérain found, in the water drained from four 
plots, from 110 to 180 grammes of nitrogen in the nitric state, per 
eunie motre. From these figures, combined with those represent- 
ing the variable quantities of water drained off, more or less as 
the soi] had been more or less worked, he concluded that 84 to 144 
kilogrammes of nitrogen per hectare were carried off by drainage. 
Nothing of the sort happens in the forest, where ] have satished 
myself that even on limestone soils there is no nitrification. 

On the 20th May, 1897, I took 10 samples of soil from 
neighbouring spots, some in forest, others in the open. Of each, 80 
grammes were triturated in 25 cubic centimatres of distilled water. 
After a day’s maceration, one or two drops of the solution, let fall 
into 4 drops of sulphate of diphenylaming, will produce a blue cloud 
if there is but a trace of nitrates, This reaction is extremely 
sensitive. If one centigramme of sitrate of potass be dissolved in 
a litre of water, a single drop of the solution ‘et fall into the 
4 drops of diphenylamine produces almost immediatly a bright 
blue cloud. 

Three samples of soil taken from a bare place in the Belle- 
fontaine aursery, not having been manured for two years gave 
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the reaction distinctly. Two samples, taken 50 yards off, in 
the forest, under a igh polecrop of beech, showed no sign of 
nitrates, A sample taken inside the nursery itsolf, soil covered 
with matted grass, &c, but sheltered by an old beech, gave no 
sign, neither did two samples, taken from the woods of M. Hinzelin. 
Qn the other hand, two samples, one taken from a frosh ploughed 
field below the nursery, the other from near Maxéville, gave dis- 
tinot indications. Boussingault, during his fine study of nitri- 
fication, long ago remarked the want of nitrates in the forest soils 
of Alsace, Hbermayer also, the eminent Munich Professor, in 1888 
published an important paper “on the nitrates in forest soils and 
trees.” “The examination of more than 100 samples of soil, from 
‘as many different spots, mostly in the mountains of Bavaria, 
‘ showed that forest and peaty sotis are nearly or entirely free from 
‘nitrates, while field and garden soils, manured with night soil, 
‘stable litter, liquid manure, &, are all rich in this valnable 
‘plant food. Even the black earth, which is sometimes found in 
‘ considerable thickness in ceriain forests of the Bavarian Alps, is 
‘almost entirely free from it, Thus, according to Mhermayer, the 
‘microbe of nitrification is not found in forest soils or peats. 
‘In other words, in all soils whose humus is of exclusively 
‘ vegetable origin the general conditions are quite opposed to 
‘nitrification, and the decomposition of tho nitrogenous principles 
‘ of vegetable matter seems limited to the formation of ammonia—~” 
* (Grandeau.) 
M. Bréal also bas reported that there are no nitrates in the 
soil either of foresia or oF meadows. As nitrification requires the 
resenco in the soil of alkaline stbstances, the absonce of the nilric 
ferment might be due to the want of lime or to the acidity of the 
forest soils cxamined. Therefore I thought it desirable to repeat 
the exporiment in the Fort de Haye, whero the surface soil ia very 
thin, rests immediately on limestone, and has but a poor covering 
of dead leaves. If nitrification is not found in such a forest, it is 
found in none. The first trials were negative, but too few to be final. 
I shail therefore take up the question again at the end of the “ 
summer, when tho season is most favourable to the progress of 
nitrification. ae 
If nitrates are not formed in forest soils, it may perhaps be ‘due 
to tho presence of other ferments which reduce the nitrates as soon 
as they begin to form. M. M. Gayon and Dupetit, Dehérain and 
Maquenne, have proved that, in a reducing atmosphere, the decom- 
position of nitrates is brought about by microscopic organisms, 
which they have called Bacillus denitrificans because they act in 
sense contrary to the Bacillus nitrijicans, which produces nitri- 
fication, M. Bréal has shown that these denitrif ing organisme, 
which exist in straw, and doubtiess in all vegetable débria, de- 
compos nitrates, partly by forming organic compounds, and 
partly into gas which is dissipated in the air. M. Bréal says that 


442 NITROGEN AND FOREST CROPS, 


“ in the soil of permanent meadows and of forests, where there is 
so much dead vegetable matter, this aerobic nitrate-reducing 
terment must be plentiful and an obstacle to all nitrification.” Fur- 
ther, all experimenters agree that in nitrification, that is to say, 
in the transformation of ammoniacal salts or of primary amines 
into nitrates, there is a constant evolution of gaseous nitrogen if 
oxygen isin excess. Thus whether. there is nitrification or not, a 
art of the combined nitrogen, the exact amount not being easily 
Tetermined, disappears as gas, without profit to the crop. 

The causes He Joss then are two. One, which is considerable, 
amounting toa score of kilos, results from the removal of the crop. 
Tho other, less important, but uncertain in quantity, is the disap- 
pearance into the atmosphere of some of the nitrogen which in its 
varions tranformations attains the guseous state. 

We now come to the causes of gain. The first is the eom- 
bined nitrogen brought to the plants or soil by the air or by rain, 
snow, dow, fog, &c. Liebig, Boussingault, and others have shown 
that these natural elements contain ammonia and nitrie acid. 
Boussingault found in rain from 0-11 to 3-49 milligrammes of 
ammonia per litre. In 1858, the mean was 0-42 mg. of ammonia, 
and 0-18 mg. of nitrie noid. “Fog contained, when condensed to a 
liquid, from 2°56 to 49-1 mg. of ammonia per litre, At six 
German stations, the amount of combined nitrogen in rain varied 
between 0°29 and 13 mg. por litre. ‘The quantity varies with the 
locality and the year. Riecers Lawns, Gilbert, and Way estimated 
the combined nitrogen received per hectare at 8 kilos per annum. 
At Proskau, the amount was 23 kilos, at Regenwalde 17, at Inster- 
bourg 62, at Kuschen 21. These quantities, though varyin 
widely, are always small. There is also in the air a very smal 
amount of carbonate of umnmouia, which can be absorbed by the 
leaves or y the soil, as shown by Sachs, Schloesing, Mayor, and 
Muntz, Schloesing found, asa goneral mean for a whole year, 
2:25 mg. of ammonia in 100 cubic metres of air, Muntz found the 
same. His experiments, begun in 1886 and ended in 1895, 
show that vegetable juices, whether acid or alkaline, absorb 
ammonia with as great avidity asa 2 per cent. solution of sul- 
phuric acid does up to saturation point. Living leaves have onl: 
8 to 5 percent. of the absorptive power possessed by vegetable 
liquids, and M. Munta draws the conclusion “that agriculture 
‘cannot expect any great assistance from atmospheric ammonia. 
‘Some, indeed, is received, but no more than is derived from the 
‘ammonia and nitric acid absorbed from the air by rain. We 
‘shall not be far from the truth in estimating the eum total of 
‘these sources at 5 to 6 kilos por hectare.” It is certain that 
though the ammonia brought down by rain is not appropriated b: 
the leaves, it is none the less absorbed by the soil, equally wi 
potass and phosphoric acid, not an atom is lost. In the case of 
nitrates, we cannot be so certain, Nevertheless, seeing the 
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ity of these salts in forests, and the avidity with which plants 
‘eben up, it is probable that the whole is utilised. The ab- 
sorptive power of the soil for ammonia is such that it takes up not 
only what is brought by rain, but also that contained in the air, 
derived principally, according to M. Schloesing, from marine 
evaporation. i. Schloesing’s ingenious ideas on the circulation 
of combined nitrogen over the surface of the earth are well known. 
M. Schloesing’s experiments on dry and moist earths, with and 
without lime, have shown that the soil takes ammonia from the air, 
and yields none to it, Dry earth, incapable of nitrification, natural- 
ly absorbs less ammonia than tmoist earth, in which, during the 
summer, nitrification is incessint ; in the latter, the ammonia is 
continually transformed into nitrates; the tension is never in 
equilibrium, and the earth is always ready to absorb alkalies from 
the air to an indefinite extent, Consequently, the absorption is 
only limited by the rapidity of nitrification, 

In a month and a half, from the Ist August to the 15th Septem- 
ber 1875, two lots of fine dry earth not favorable to nitrificas 
tion, exposed to the air, but sheltered from rain, increased their 
percentage, the soil with lime from 0-747 mg. to 2°504, the soil 
without lime from 0:219 to 4°145 mg. The absorption is necessarily 
limited by the equilibrium of tension in this case, butit is otherwise 
with a moist soil, favorable to nitrification, M. Schloesing found 
that tho hectare in 14 days took up 2-590 kilos, and again in 18 
days 4097 kym. or for the first soil at the rato of 63 kgm.and for 
the second 53 kgm., per annum, But as nitrification on! ly goes on 
in summer, these figures must probably be reduced to half. Bat 
we need not concern ourselves much with this point, since we have 
seen that there is no nitrification in forests. Even when moist, 
and in the height of summer, forest soils always behnve like dry 
bare soils, so that in forests wa havo only from & or 6 kilos 

* (Muntz) to 10 or 15 kilos (Borthelot) received per hectare, whether 
through direct absorption of gaseous ammonia, or through rain, &e. 
This quantity is quite insufficient to mako good the 20 kilos of 
uitrogen removed in the wood. and the loss through the return to 
the gaseous state of part, of the combined nitrogen in the soil. If 
there were no other sources to make good the loss, the forest soil 
would become continually poorer, which is not the case. There 
must then be other sources. Before it had been ascertained that 
certain plants have tha power of fixing atmospheric nitrogen ih 
their tissues, it was held, according to M. Schloesing, that the 
above difference of loss and gain was made good by the continual 
supply of ammonia brought, for Franco, principally by west winds. 
This was the commonly received theory until Hellriegel and Wil- 
farth showed conclusively that leguminous plants possess nodules 
infested by bacteria, which fix atmospheric nitrogen, thas proving 
the accuracy of the ideas enounced by G. Ville and by Berthelot, 
but disputed by most until 1883. 
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The second cause of gain consista in the nitrogenous matters 
annually returned to the soil in the form of vegetable and animal 
refuse. But this is not a true gain, since these matters belonged 
originally to the soil to which they do but return. It is merely a 
restitution, and partial at that, since some is lost by becoming 
gaseous in the process, and much more is lost with the wood re- 
moved. The forest can only be supposed to become richer in 
nitrogen by assuming that the quantities obtained from the air and 
from rain are greater than those lost in the wood and by dissipa- 
tion into the air, an assumption which no degree of optimism can 
warrant, 

Thero is, howover, a possible third cause of gain. IE the soil 
or tho plants could draw from the atmosphero direct some of its 
free nitrogen (which is four-fifths of the whole) withoutits having 
to be first combined with hydrogen or oxygen, there would na longer 
be just grounds to fear that one day the available supply of nitro- 

en will become insufficient for plant life, and consequently for 
the continuance of animal life on the earth. On the contrary an 
inexhaustible reservoir of nourishment would be available. It is 
well known that animals can fix directly in their bodies neither 
the atmospheric nitrogen, nor ammonia, nor nitric acid ; they 
obtain all their nitrogen from the proteid mutters of plants. Up 
to 1888 it was supposed that plints could indeed assimilate the 
two latter, but not the former. ‘The principal advances since 1838 
are as follows:— 

1838—Boussingault's experiments began. He found a slight 
gain of nitrogen in clover and peas, none in wheat or oats, With- 
out forming a decided conclusion, he is inclined to think that 
leguminous plants can fix nitrogen from the air. 

1849-1852, M. George Ville made experiments, and stated 
that plants can assimilate gaseous nitrogen. 

1851-1853. Boussingault made a second most careful set 
of experiments and concluded that gaseons nitrogen was not fixed 
by plants, not even by leguminons plants (lupins, haricot beans), 

1861, Lawes, Gilbert, and Pugh, at Rothampstead, in order 
to test these contradictory statements, made experiments lasting 
B years. They took the most minute precautions, and their results 
confirmed those of Boussingault. 

In 1879 it seemed that M. Grandeau was fully entitled to say 
“The matter is settled, plants do not absorb free nitrogen,” 

Nevertheless the prudent conclusions of the English chemists 
were less decided in the case of leguminous plants than in that of 
the gramineons class, In 1861 they wrote “after many trials 
‘with gramineous plants, and after varying the conditions of 
«growth very widely, no assimilation of free nitrogen has been 
‘recognised. In the case of leguminous plants. the growth was 
‘Jess satisfactory, and the limits of variation were less, but the 
«rogistored results show no assimilation of free nitrogen. Fresh 
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*eaperimente with thee plants, th mare favoraile ciroumatances, are 
‘ le.” 

aa Helleiegel and his co-workers was reserved the honor of 
executing theso desirable experiments, of carrying them out ina 
manner that left no room for doubt or controversy, and of clearing 
up at last an obscure and difficult question which had been ardent- 
jy worked at and discussed by chemists and agriculturists since 
the days of Priestely, Ingenhoutz, and de Saussure, a hundred years 
ago. ‘The paper of Hellriogel, Wilfarth, and their collaborators 
dates from November 1888, though the principal conclusions had 
beon announced in 1887, In the meantime there appeared some 
few researches on the fixation of nitrogen by the soil and by 
plants, of which the principal are the following. . 

1873. M. Debérain published experiments showing that 
atmospheric nitrogen can combine with certain ternary substances, 
cellulose, glucose, &e., and asa corollary, with the decomposing 
matters in the soil, But M. Schloesing showed causes of error in 
these experiments, repeated them more carefully, and found no 
fixation of nitrogen. 

1875. M. Berthelot asserted that certain non-nitrogenous 
organic substances, cellulose, benzine, turpentine, &, with the 
aid of olectricity, can fix the nitrogen of the air. 

1885, ‘Ten years later, M. Berthelot found a new and more 

eneral type of fization of gaseous nitrogen, namely, the slow but 
incessant action of clay soils and of the microscopic organisims 
found in them. 

1886. In a second paper he discussed the nature and propor- 
tions of the organic mattor contained in these soils, matter which 
is the fundamental basis of the whole edifice formed by these 
nitrogen-fixing micro-organisms. 

M. Berthelot next studied the fixation of nitrogen, not merely 
in sandy clays and kaolins, bat in the vegetable mould itself; 
and in a later memoir, its fixation in regolitts mould by the aid of 
plants. “In fine” he says, “there was fixation of nitrogen in 
‘considerable quantities, 

‘1, In sands and clays, as well as in mould, without vegetation ; 

“2, In the combination of plant and soil, when vegetation 
was introduced.” 

Thus, when Hollriegel’s memoir appeared, it was already 
known through the work of Terthelot that soils with their con- 
tained micro-organisms can fix atmospberic nitrogen ; but none of 
these micro-organisms were known, none had been isolated and 
seen ; nothing was known of their mode of action, neither did 
their hypothetical presence in the soil explain the remarkable 
aptitudé possessed by leguminous plants for prospering in a soil 
free from combined nitrogen, and for hoarding up in their tissues 
considerable quantities of a substance which could not be shown 
to exist in the soil, 
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For a long time botanists had been aware of the existence of 
nodules on leguminous roots. Woronine, in 1866, was the first to 
draw attention to innumerable corpuscles of their protoplasm, 
much resembling protococci and bacilli, and he considered them 
aa microbes living in a symbiotic union with the plants, and 
manufacturing food for the benefit of the firm. But nobody 
thought of any relation between the radical tubercles and the 
fixation of nitrogen, The great credit of Hellriegel lies in the 
clear and decisive discovery of this relation. His memoir marks 
an important date in agronomic science, and its principal conclu- 
siona are as follows :— 

“The assimilation and production of cereals, barley, and oats, 
‘wero almost uniformly nil in a soil without nitrogen, whether 
* sterilised or not. 

‘By addition of nitrates, these plants underwent a normal 
‘development, more or less dire-tly proportionate to the quantity 
‘of added nitrates, (90 to 100 of dry soil to 1 of nitrogen.) 

‘Nothing tended to show that ‘these plants obtain, or might 
‘obtain, any appreciablo quantity of nitrogen from other sources 
* for their nutrition, 

‘The leguminous plants tried, peas, serradelles, lupins, behaved 
‘ exactly like the cereals in a storilised medium, that is to say, their 
‘ grow! and assimilation were )ractically nil. 

‘This is the same result as ocssingaalt obtained in 1858. 

‘Nitrates produced the same effect on them as on cereals 
whenever nitrogen was presont in very small proportions, 

‘In a soil without nitrogen, leguminous growth was sure to be 
‘ obtained by adding a slight mixiure of fertile soil, Not only was 
‘normal vegetation obtained, but often even a luxuriant develop- 
‘ment, and in this case, the crop often showed a great excess of 
‘nitrogen which could not possibly have come from the soil.” 

The necessary conclusion was, that the small portion of fertile 
soil added had contained the germe of bacteria which attached 
themselves to ihe roots, produced nodules there, and set upa 

rocess of transferring gaseous aitrogen from the rir into a com- 
Fination with the substances of the rank These facts have now 
been thoroughly verified, and as M. Baksrain says, “ agricalural 
‘practice has taken advantage of them ; it has, by means of a 
* dressing of fertile earth, succeeded in making Isguminous cro] 
‘ grow on soils that had hitherto been refractory.” Quite eectity. 

» Mazé has shown that leguminous plants have to furnish to the 
nodulet microbes the organic nitrogen necessary to start the early 
generations. Once well established, the microbe begins to manu- 
facture, aud may fix from the air as much as two-thirds of the total 
amount of nitrogen contained in the soil. 

Forest soils, especially the sandiest and poorest, abound in 
Jeguminaceae, and it is especially in this case, when the soil pro- 
vides insufficient combined nitrogen, that the plants help themselves 
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to the necessary quantity by taking it from the sir. hh 
many forests on eand: soils, brooms, furze, &e., with Cytisus, 
Ononis, &e. form a large part of tho undergrowth, while on 
limestone soile, some of the same or other lepuminaceas, Calyeoto- 
ma, Cytisus, Coronilla, brooms, Ononis, Adenocarpus, &e, serve 
the same purpose. Thus Hlellriegel’s discovery is of interest to 
foresters, by pointing to one of the causes which compensate the 
Joss of nitrogen from forest soils. 

TL think there is, however, a more important and general com- 
pensating cause, hitherto ignored, namely, the fixation of nitrogen 
from the air by dead leaves. In November 1894, in the Forét de 
Haye, 1 gathered off the young oaks and hornbeams, the dead 
leaves which had not yet fallen to the ground. I dried them first 
at the temperature of the laboratory, then at 100 °C. The oak 
loaves contained 9°73 per cent. of moisture, and the hornbeanr 
12:70 per cent. The nitrogen in the oak leaves was 1108 per 
cent.and in the hornbeam leaves 0-947 per cent. Of oak leaves 
dried at 100 °C, some 48°96 grammes (equal to 53°190 grammes 
air-dried) were put into a zinc box 50 c. m. square, having at the 

y bottom a slab of limestone, and at the top a galvanised iron wire 
netting. Another lot of the same leaves, weighing 53°54 gram- 
mee ay. at 100 © were pat into a similar box with, a slab of 

C) ( gres bigarre,” or “bunter sandstein”). Two other 
lots of hornbeam leaves, each weighing 48°65 grammes dried at 
100 a were put into two other similar boxes. 

These boxes were exposed in the open air, on a 
m. high, protected from any posible, emanstious pasa = sl 
and from any Possible source of ammonia. The abject of this 
experiment was a double one, (1) to st ive rapidi 
decompasition of the leaves, pia ae ale nd 7 
sanietone, (2) to follow tho. qualitative and quentiative wbepos 
oceurring in both the mineral and organi quotes changes 
complete conversion to humus. Most dieonine util thete 
the organic matte i sueroesing; to: malemoag 

Gan be is rs rere the nitrogenous products. 

. amificati ition | 

SR ae i ges order 
showed in 1886, and on the other hand, Gut this decompo at 
being active, demands the prosence of my oe dasomposttion, 

ts or ie stady their action. Being themaslves chemiealiy sethiog 
a at A. cs 

anal matte of protoplasm, 7. e. nitrogenous matter, they 

Gusboill atop take ped the loss in the leaves by dissipation of 
i . But if amon,z theso many microbes, the 

be any kinds possessing xt Sete Peecliee edt shoald 
u ig the same precious faeult; 

nodale microbe, it might b iy. 2 Une or the 
Gra shale Pohia, Wor auger Ms uepesinenteckooor ae Lee 
supporition to be really the ense. In vember 1808 aftee ne 
exposed to the air for a the veg lyi 9 tenons 
gpnteined 1-923 per ghee dinners See ae on Menene 

Parte » ¢ leave: 
Ca contained 2°246 per vent. dried at 100 °C, as banaee, i 
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The gain was thus 0815 grammes of nitrogen per 100 grammes 
oak leaves, and 1:299 grammes of nitrogen per 100 grammes of 
hornbeam leaves. The original percentages having heen 1*108 for 
oak, and 0:947 for hornbeam, it is seen that the amount of 
nitrogen was about doubled. 

During this year, the ouk leaves lost 2162 % of their original 
weight at 100° ©. and the hornbeam leaves 23-01%, Making the 
most unfavorable supposition, and granting, what is very unlikely 
viz, that this loss all came from the ternary compounds, and that 
no aoluble ammonical compounds, nitrates, or aiatlen, wore formed 
at the expense of the original nitrogen of the leaves, and carried 
off by surface waters, the percentage 1°928 being referred no 
longer to the weight of the leaves in December 1895, but to 
their weight at the beginning of the experiments, becomes 1-508. 
Similarly the percentage 2°246 becomes 1:727. The absolute 
gain of nitrogen then was really 1:508—1'100 — 0-400 % of 
the original weight for oak, and 17270947 — 0-780 % for 
hornbeam. 

This gain of nitrogen is very important, since even in the 
latter case, it reaches half or two-thirds of the original percentage. 
Assuming that cach autumn the soil receives 3,300 kilos of dead 
leaves, this represents 2 total of 22-4 kilos of nitrogen from 
hornbeam leaves, and 18°2 kilos of nitrogen from oak leaves, or 
about the quantity absorbed in tho formation of wood. This 
greatest cause of nitrogen loss in forest soils is thus at once 
compensated by the activity of the dead leaves in appropriating 
atmospheric nitrogen. This capital fact now explains the most 
general, if not the principal, reason for the well-known 
and long admitted beliefs that forests not only improve the 
soil but constitute the only culture which is capable of 
inducing very poor soils to bear periodic field crops. The leaf 
covering of the soil, already co highly valued by foresters for 
its physical and chemical services, thus. by its faculty of appropria- 
ting nitrogen from the air, acquires a new claim to our appreciation, 
now, I believe, brought io notice for iho first timo, 

As already stated, M. Berthelot, in his experiments of 1885, 
showed the fixation of nitrogen in sands, clays, and mould. In 
1868, M. M. Gautier and Drouin stated “that humus, and even 
‘humic acid made chemically from sugar and acids, are able to 
fertilise soils, either natural ‘or artificially compounded of silica, 
ime, and kaolin, whether with or without vegetation, by enabling 
“them to become richor in nitrogen; that the only soils capable of 
* fixing the atmospheric nitrogen or aimonin were bare soils con- 
‘taining organic matter, and that humus compounds are a necessary 
‘ condition of this fixation. My experiments, however, refer neither 
to humus, nor to soil, but to dead leaves still hanging on the 
branches, and which, though exposed to the air for two years, 
were in no sense reduced to humus, that is to say, a black and 
matted substance having lost all trace of vegetable organisation. 
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i black, but perfectly 
Theakston or PE i, Gan 
Drovin, that humns, with ot without soil, can fix gaseous nitrogen 
is too limited, and does not cover the whole fact, for the leaf as 
soon 3 itis dead, and as long as it preserves,its shape, possesses 

cious faculty. cet 

ae conve are indeed taost admirable organs, All their lives 
they work hard at tho formation of plastic materials necessary for 
the present and fature life of the tree. They die when the external 
atmospheric conditions no longer permit them to work, But before 
dying they store up in the tree, in a place of safety, those rare 
and valuable substances, nitrogen, potass, phosphorus, which in the 
spring will call into being a new suit of leaves, just as hard- 
working as their forbear:. In falling, they carry with them the 
smallest possible quantity of these substances, the caput mortuum 
which was incapablo of reiaoving itself into the twigs and branches. 
Bat even in death they hasten to begin anew work for the tree 
which produced them. §v soon as fine weather comes round they 
provide food for myriads of micro-organisms, which show their 
presence and activity by a free evolution of carbonic acid, aud 
whiok inclnde acertain number which are able to absorb not only 
oxygen, bat nitrogen itself, and utilise it in the constitution of 
their protoplasm, 

The two other boxes, containing oak leaves on sandstone, and 
hornbeam leaves on limestone, were left for 2 years, from December 
1894 to December 1896, exposed to the air, Moreover, in May 1846 
added to each box 50 grammes of fine soil from the Porat de 
Haye, after previously ascertaining the quantities of water and 


‘ 
organic matter contained, The nitrogen analysis showed results 
perfectly concorduut, with the previons ones ; 1°78 in the onk 

leaves dried at 100° C. on sandstone, and 215 Y% for hornbeam 
on limestone, or a little less (from 0-1 to 0-2 % ) than the previous 
years figures, that year having been one in which the microbes 
were rather active. But these figures arejstill much grenter than 
the original percentages, showing a relative gain of 0-8 74. for 
oak, and 1:0 % for hornbeam. During these 2 years, the oak leaves 
lost 29-64 % of their weight, and the hornbeam leaves Jost 286 %, 
of their weight, 

Again, granting, to reuder the appropriation of nitrogen more 
conelusive, that the 28 % to 29 % lost included no nitrogenous 
matters, there was nevertheless an absolute gain of 1-22—1-11 = 
0-11 °/, of the iuitial weight for onk, and of L38—0°95 = 0°58 
*/, for hornbeam. 

‘Tracing a curve to represent the percentage of nitrogen inja 
leaf, from its birth to its transformation into humus, it is seen 
that the fall of the leaf corresponds to a fall, followed by a rise 
again, due to the appropriation of nitrogen. These are the figures 
for oak leaves :— 
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May «+. 23:0 per cent. of nit-"} 
rogenous matters. 

June we 146 
July we 140 (Bbermayer.) 
August - OD 
September we «TO 
October ae 66 
December 1894, 6-9 

is 1895 12:0 

4 1896... 10-8 


Thus, if in nature things proceed as they did in my experi- 
ments, the 3°900 kilos of dead leaves, annually falling onto the 
hectare, contain at the moment of fall 1 per cent. of nitrogen, or 
88 kilos of nitrogen altogether, in 206 kilos of nitrogenous sub- 
stances, 

After 2 years, the leaves of ouk and hornbeam, which had 
been exposed, as in the forest, to all the atmospheric influences, 
lying on a slab of limestone or sanistone, so as to retain moisture 
as much as possible, were quite black, but perfectly recognisable, 
both oak and hornbeam, notwithstanding the supposed inferior 
durability of the latter. ‘They wore far from attaining the state of 

umos. 

For the complete exhaustion of the subject, and the removal 
of ali possible doubts, it would be neccessary to isolate the micra- 
organisms which feed on the leaves and fix the nitrogen, to breed 
them in pare cultivations, and demonstrate directly their absorp- 
tive faculty by the diminution of the definite volumes of nitrogen 
in which they would be kept, as was dona by M. M. Schloesing 
jonr. and Laurent for the legaminons bacteria, but these points 
are beyond my competence, and can only be elucidated by bacte- 
riologists, [ have sent these nitrogen-fixing leaves to M. Macé, 
who has kindly undertaken to study them; 

Among those soil micro-organisms whose nitrogen-fixing 
function has been clearly determinud, there is, beside the lagumi- 
nous bacteria, perhaps only one, the Clostridium pastenrianum, 
recently discovered by Vinogradsky, which heed be mentioned. 
Lean do no better than here give the opinion of an acknowledged 
master in bacteriology on this subject. 

“Vinogradsky starts from the fact that the assimilation of 
‘nitrogen is a widespread phenomenon in tho soil of fields and 
+ pastures, that there is difficulty in accounting for it by the action 
‘of a few Plaats or algm, and thinks that this assimilation must 
‘be brought abont by microbes, especially by those which are 
‘satisfied witha medium rich in carbon but poor in nitrogen. 
‘ He has sought for and found them by the method of selective cul- 
‘tivations. Here are his conclusions, 

“Out of 10 microbes obtained from soil, not one, nob even 
* Aspergillus, could assimilate free nitrogen, 
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“Not one of the microbes could develop in a medinm totally 
‘free from nitrogen, and the Clostridium pasteurianum 1s int! a 
‘respect unique. It plone oan fi suongh nitrogen for its needs 
os aginning to the end of its growth. 

a Tha ethos Stews: contrary to the opinion of M. Berthelot 
‘that the faculty of fixing nitrogen is not very common in microbe 
‘society and isa special attribute of one or few species, of which 
*one alone, the Clostridium pasteurianum, is at present known.’ 

In the conclusion drawn froma recent study of the same 
subject, M. Olaude Fermi says :— ‘. 

“Among the micro-organisms stadied by me, | found none 
‘gultivable in solntions of pure saccharose, which were capable 
‘of fixing nitrogen from the air, In this respect my concla- 
‘sions confirm those of Vinogradeky.” ; 

As for the supposed fixation of nitrogen by certnin of the 
inferior alg, this action ought to be recognisable in forests 
where those alge are found, but it appears not to be due 
to the alge: themselves, as M. M. Sehiowe janr, and Laurent 
thought, but to the colonies of bacteria which live on them. 

“Tn pure cultivations” says M. Kossowitch, “free from 
‘ bacteria, the alge do not fix nitrogen. But when exposed to 
‘light and aided by the bacteria, they ean produce the effect 
‘directly by furnishing the micro-organisms with the hydrocar- 
‘bons necessary to their development. Being better nourished, 
‘the bactaria develop freely, and consequently fix a rapidly in- 
‘creasing amount of nitrogen.” 

M, Bouilhac has also noticed that the fixation of nitrogen can 
ocour through the association of certain alga and bacteria, 

Certain authors, like M. Stoklasa of Prague, referring to the 
assimilation of nitrogen by lupins, oven attribute a more effective 
action to the alge and bacteria of the soil than to the nodule 
bacteria, iz 


Though the fact of the assimilation of nitrogen by plants is 
now beyond dispute, its mechanism is still very obscure. qe is but 
seen darkly, us yet very few are known of those organisms whose 
function is to compensate the losses of combined nitrogen which are 
incessantly going on throughout the world. ‘en years ago, the only 
compensatory enuse that could be mentioned was the combination 
of atmospheric nitrogen with the hydrogen of water under the 
influence of electricity. 

Baoteriologists will now find a profitable field for investiga- 
tion in the dead leaves of the forest, at the time when they are 
the seat of active decomposition brought about by wrobie micro- 
organisms, (the class whose technique is at present best understood,) 
and they will probably soon be able to add a few names to the 
short list of known nitrogen-fixing microbes. 

As the result of my experiments, which are still being continued 
with varying material aud under various conditions, I think I have 
demonstrated one of the causes, perhaps the most important, cer- 
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certainly the most general which produce the effect of continuous 
improvement in forest soils. (wing to the chemical reactions 
being more prolonged and active in forest then elsewhere, mineral 
nutritive substances become more plentiful in forest soils, This 
has long been recognised. But since the acquisition of definite 
knowledge as to the smallness of the quantities of combined 
nitrogen supplied by the air, and by rain, &e., it has been difficult 
to account for the real and ample supply of nitrogen. Thus the 
forest, the preat benefactress, is not content with giving'us wood 
and all its derivatives, a crowd of minor products, the protection 
of mountains from erosion, the freshness of its shade, and the 
charm of its greenery, it is alsa the greatest and the cheapest maang 
avnilable for enriching the soil with two groups of substances 
ag tare as they are necessary, namely nitrogenous matters and 
mineral nutriment, enabling, with time, but without cost, the 
poorest soils to supply the needs of agricultural crops. 


VI-BETRACTS, NOTHS AND QOERINS: 


The Significance of Afforestation in Preventing 
and Correcting Torrents. 


BY DR, F, FANKHAUSER, 


Address delivered before the Bern Forestry Association, 
June 18th, 1897. 


In every forest there are three more or less distinctly marked 
divisions—the collecting area, the channel course, and the heap of 
débris, Itisin the collecting area that the principal masa of 
water is gathered which goes to form a torrent. Single drops 
falling on the topmost ridges flow together down their bare sides 
in fine thread-like streams and there unite again into larger and 
larger brooks. While mere drops wash away only earth and sand 
(thus indeed loosening the hold of larger rocky masses) the brooks 
overcome stones and coarser material, 
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Thus even in the collecting area erosion begins. The mass 
of waters descending on all sides is received in the valley bottom 
by the channel course. I[n times of freshets the raging torrent 
rushes down ita narrow hed, The angry flood, weighted with 
earth, sand and stones, tears away and undermines fresh material 
from the bed and sides of the torrent. Robbed of their foundation 
the projecting banks give way and add to the moving débris. 

Large slides sometimes block and obstruct the streams until 
the whole mass, softened by the water, gives away to the pressure 
and moves on as a so-called “ Muhrgang” with destructive force, 
bearing everything before it. 

hen. the torrent emerges rom a narrow bed into the level 

Jain or a larger valley, its force diminishes. The rubbish is then 

Feapod up now on one side now on the other into » heap or cone 
of débris or it may be washed away by a larger stream or river. 

The most striking phenomenon in every torrent is its chang- 
ing amount of water. The Rhine at Basle, for example, varies 
between its lowest and highost level as one is to twonty. While 
the Tessin increases from one to ona hundred and fifty, and man 
a torrent with restricted collecting area increases a thousand fold. 
This is due to tho fact that ina bare collecting area scarcely any 
water is soaked up by the soil. The largest part flows down steep 
slopes and meets from all sides almost simultaneously in the valley 
bottom. ‘Demontzey (French general forest inspector) relates 
that in a certain outburst of the torrent of Faucon in the Lower 
Alps seventy per cent of the rainfall, or about 65,000 cubic meters 
of water had flowed off in twenty minutes, carrying away three 
times this amount in volume of earth and gravel. 

The danger of torrents depends on different circumstances. 
Firstly, as a matter of course, the amatnt of rain is decisive. 
Long, persistent rains are more perceptible in the rising of large 
rivers. In mountain torrents the shorter thunder storms and 
cloud bursts which last from hal!’ an hour and supply an enormous 
mass of water have more effect, 

Storms accompanied by hail are most especially to be feared, 
tearing up the naked soil, causing mud and stones to be washed 
away with groat ease and force. 

The same amount of rainfall will thus have a different effect 
according to tho nature of tho soil and lay of the land. The wider 
the collecting area and the higher up its slopes extend, the greater 
will be the mass of descending waters, and the steeper the descent 
the greater will be their velocity and undermining force. 

The less power of resistance in the soil the more it is swept 
away by the water. On this account, we have in Switzerland the 
most terrible torrents in loose glacial débris. 

From what has been said it can be inferred what means are 
to be used in conquering a torrent, On the one hand we can try 
to make the stream bed more solid and capable of resistance, and 
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break the force of the water as much as possible. On the other 
hand the flow of water in the collecting area can be retarded by a 
sufficient cover of vegetation which will prevont the starting of 
floods. Tho first is acoomplished by protective works, the other 
by afforestation. . . 

The most important aid of a technical description is the 
 Thalsperre.’ By means of solid transverse dams, behind which 
the débris is blocked, the stream is prevented from digging a 
deeper bed. 

At the same time the rate of flow is diminished by these falls, 
and by leading it into mid-channel the bank is protected from 
erosion. Various sorts of bank protection serve this purpose, 
Every impartial observer must admit tliat in the matter of works 
for the correction of torrenta, we in Switzerland, as well as else- 
where, have accomplished wonders, and tho results are most 
conspicuous, So es 

Many dangerous torrents have been tamed by engineering 
efforts, to which a large number of places owe the security of life 
and property against the devastating force of the elements. 

Bat the conquest of a torrent by moans of engineering 
constructions alone bas also its dark side. Where a simultaneous 
improvement of conditions regulating the water sources is 
neglecied, constructions in order to withstand for all time the 


_ dashing of powerful floods must not only be built very solidly but 
must be maintained continuously in their original condition, 

This point assumes great importance even where stone suit- 
able for the works is easily accessible, because it is a question of 
using u passive and perishable means to oppose living forces, which 
are inexhaustible aud constantly operating. 

The conditions are especially unfavorable where a durable 
material is lacking, and wood has to be used for these constructions. 
Unless constantly under water wood has 2 minimum durability. 
‘Wooden works, as many instances prove, are unfortunately effec- 
tive only 10 or 12 years. It could easily be computed from works 
already built and those contemplated what an enormous quantity 
of wood is required for building and repairs, A large part of the 
yield of our forests would be necessary to supply material, let 
alone the exorbitant sums required for construction and main- 
tenance. 

This is an evil inseparable from the method of renderin, 
torrents harmless to the mountain regions by means of sucl 
constructions alone. But the bad results of this system are equally 
apparent in the thickly populated fruitfal low regions, causing 
here even greater and more disastrous harm. 

On account of the great cost of Iuilding and maintaining 
these works it is generally necessary to confine them to the chan- 
nel course, and to stop here the main sources of erosion, But as 
we have seen, erosion begins not bere but in the uppermost 
collecting area. 
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. ‘The gathering of débris is not prevented by the construction, 
only lessened. Every little side rivulet delivers its quota, and in 
the course of decades all these washings count up lo a considera 
ble quantity. As long as the newly built “ Thalsperren (dams) 
are not filled up, sand and stone are held fast bebind them, aud the 
results are eatisfactory. But when the leveling process is complete, 
tho brook then pours at flood times its material over the dam as 
easily or more so than before it was built. From the brooks the 
sediment gots into the rivers, and these again when they are 
treated in like manner carry it off into the low lands. As sedi~ 
ment cannot be dissolved by water it remains where the fall is too 
slight to carry it farther, and causes a raising of the level of the 
river bed. Thus in 10 years tho Rhine bed at Buchs in Canton 
St. Gallen had risen about a metre. ‘The high water dams must 
naturally be raised in proportion, and this can go so far that at 
last the river bed becomes hivher than the surrounding country, 
sgh roe tains ote oceans Sey 
yar se conilitions, in spite o! i 
raising of the barriers. ‘ P atreonsstve cosy 
But this is not all, As the river ri 
+ r 
ground ater also rises until at last te Scie nent 
onverted into marsh land, and expensive drat 
made necessary. One work lvads to Herero imine Saad Are 
ye ther, and yet afford: 
permanent rele, because instead oh di oF eahce Bone 
among the hills it is only cartied far fing athe, debe pack 
‘ther on, and th 
expense the ¢ is. shi i is at great 
expe @ trouble is shifted from one place to another, not 
‘You see, gentler : + 
ee near peeey en 
urell ia his famous study of torrents bas : ineer 
) tly said, tho: 
measures of defence, but they do not tee wh Tarr Uf the 
waters, they only compel then f lessen the power of the 
bounds, Hatirely differant is the effect Bite forse if a 
it is not 8 question, as many mistakenly suppose, of foresti ‘asthe 
orerhan ing banks and sides of a torrent to prevent ie te 
aad land slides, A wood is as powerl ih i ‘i 
a torrent, and sccumbs witt the soil to the ee ae oat 
the uppermost collecting area a forest growth holds ; 
lations from heavy rain fall 1 bail Browel, holds the neous 
tho grea and eaden evelling of hae ee ee revene 
nly reflect that the leaves of di ti 
sgicad sab asGl exves 8 dome beaee Tauris ewe listen 
tion occupies, and it will be quite apparent that ohn in the funk. 
one downponts almost one-fifth of the water is intercepted by the 
me and thence flows slowly down the tranks or passes off in 
Still greater is the quantit; i 
7 \ y of water whitch is take: 
the soil cover, and held fast as though by a sponge. m up by 
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Tho small flow from out of a dense forest cover even in heavy 
rain falls, is 6 long delayed that a large part trickles into the 
ground, which in the forest is in a soft and porons siate, and also 
intersected by a network of canals, caused by the decay of roots 
where trees have been felled, which serve lo carry the water 
rapidly down to lower strata. Quite different is the state of affairs 
in open conniry. Here on bare slopes the largest part of arain~ 
fall is obliged to run off over the surface. 

If, therefore, we are able partly to stop entirely the flow of 
water, partly to delay it, we can prevent extraordinary freshets, 
and as it is only these which cause devastation, and. a torrent 
under ordinary conditions is not productive of any considerable 
harm, this sort of regulation of the discharge puts an end to the 
possibility of devastation. We trinsform a torrent into a wood- 

land brook, which instead of being a curse to tho region, thanks 
to its even and constant water supply, may become a blessing to 
agriculture and industry. 

It will be seen that the torrent to be conquered is attacked 
by the forester at its sonrce where its forces are as yet scattered, 
and thus easily tamed. Here by menns of forestation we are able 
on the one hand to retard the water, on the other hand to secure 
the soil. In this way only is a lasting remedy of the evil possible. 
{fyou dispense with this means of help, which nature herself 
applies when not intercepted by man, the constructive treatment 
of brooks in every difficult case is only a palliation, and sooner or 
later retribution follows, unless at the same time the most impor- 
tant cans of freshotsis recognized, and the steep slopes of collect- 
ing basins, which have been cleared of wood by Vathless stripping, 
are re-clothed, 

I could demonstrate the correctness of this view by countless 
examples of new forest plantings in Southern France, which, 
partly with accumpanying enginering constructions, partly without 
them, have been the means of subduing and rendering harmless 
for all time the most dangerous and devastating torrents, 

One of these instances only need here be mentioned. 

The Labouret is a little valley of 113 hectares in surface 
extent in the department of Lower Alps, in the collecting basin of 
one of the tributaries of the Durance, 

Up through this valley and at its upper end over the pass of 
Labouret the long and important highway leads from Montpelier 
te Coni. Previous 1o 1860 the region in question was entirely 
barren, so that even the sheep fotmd nothing more to nibble. 
In every storm the water rushed down the steep naked banks with 
great velocity ; it dug countless deep gullies in the soil (composed 
of Line Marl), and in the gorge became a resistless torrent 
which undermined both banks, causing landslides which tore away 
the roadbed, now here, now there so that traffic was continually 
interrupted. Conditions were indeed £0 serious that the Labouret 
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5 tne 
e notorious far and wide as a place of terror. | Such repo: 
ee jndeed have been well fouuded, as the engineers bnew me 
other way out of the difliculty than to propose a new route, 
cost of which was estimuted at 400,000 france. 

This was the situation in the summer of 1862 when the first 
attempt of the sort in the French Alps wag made, viz: the arti 
fical “regazonnement and reboisement” of the Labouret (in 
other words the fixiug of the soil by stocking with grass and trees.) 
In 1874 the principal protective and cultaral works were finished, 
and notwithstanding that no large constructions had been built, all 
danger for the rend was over. ‘To-day, except a few steep hill- 
sides not yet sufficiently afforested, you would find the whole area 
clothed with luxuriant thrifty woods, and the once dreaded torrent 
of Labouret flows over th: low dams in the valley bed, a harmless 
strearnlet in the shadow of denae thickets of alders, poplars, ashes, 
and maples. 

Even the severest storms which have since burst upon the 
region have only caused «i moderate tialng and muddiness of the 
waters and every danger of washing away has entirely disappeared. 

This is only an example on a small seale, but it is applicable 
for extended water sheds. as great freshets are only made up of 
a series of smull torrents each one of which can tis treated in a 
similar manner, 

In the Western Cevennes for example, in the department of 
Herault, there are two rivers, the Orbe and the Jaur, During 
a freshet on the 12th of September, 1875, within a few hours, 15D 
dwellings were destroyed and 100 lives lost, causing a total damage 
valued officially, at over three million francs. 

In September, 189°, there occurred in the same department 
still more fearful rainfalls and floods, The vineyarda alone in 
the plain on the lower course of the Herault suffered a loss of 15 
million francs, not to mention other extensive devastationa. In 
the collecting areas of the Orbe and the Jaur, where meantime ex- 
tended new forest plantings had been carried out, no appreciable 
erosion took place. Washing away of débris was this time insig- 
nificant, and the water remained comparatively clear, 

You see, gentlemen, from these instances how far the benefi- 
cial effects of well-wooded mountain ragions extend, and what 
extraordinary interest we have in Switzerland on behalf of the low 
country between the Alps and Jura, that the forests in the moun- 
tains should be properly managed, and where necessary newly laid 
out ona large scale. Mistakes and failures here will be fatal, not 
only for the immediate surroundings, but for the whole coantry. 
The benefits of our Federal law relating to the forest administra- 
tion in high regions are by no means confined to these regions 
only, but in a still greater degree are felt by the thickly settled 
low lands, and there is absolutely no foundation for the ascump- 
tion that the mountain regiuns were fayored at the expense of the 
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low regions. Quite the contrary is the case. The Taw imposes 
considerable hardships and sacrifices upon the mountain popula- 
tions ; it restricts tho right of control over their own forests by 
limiting the minor products, such as wood pasture and gathering 
of litter, and it enforces many other regulations which for the most 
art decidedly benefit the low country, and not the mountain in- 
Pabitants. 
Tha Federal contributions for afforestation are therefore only 
an eqnitable and by no means an adequate indemnification for the 
sacrifices made in behalf of the whol» country. 


Perhaps it would be of interesi to learn exactly what areas 
should be afforaste!. Although nothing can be formulated in s 
few words which would be invariably applicable, it may be stated 
that the forestation of a fertile and productive area becomes neces- 
sary in proportion to its steepness, 


The greater the number of steep bare slopes in the collecting 
area of a torrent, the more dangerous is it, and the more extended 
should be the afforestation. That the formation and composition 
of the soil is a point to consider goer without saying, bul the vala- 
ation af the land in qnestion must also be included in the ealeula- 
tions. Where it is worth two or three thousand franca per 
hectare, it may be better economy to extend the engineering 
works, and to decrease afforestation correspondingly. 


Yuu see therefore, gentlemen, that what the forestry folk 
recominend is nota reciless transformation of valuable agricultu- 
ral land into forest. Only the least desirable areas in the upper- 
most regions are demanded, This last point is indeed of conse- 

uence. Afforestation must reach to as high an attitnde as 
climatic conditions will possibly udwit of, if possible, to the 
topmost ridge of a steep collecting urea 

Farther down where the land pays hetter, the area of afforesta- 
tion may be restricted, and in the valley bed it need hardly extend 
beyond tho immediate shores on both sides of the stream. On the 
other hand, after the torrent is tamed, the pile of débris as well as 
tho land won from the river aod secured for culture may be 
entirely released and restored to avriculture as compensation for 
the worthless surfaces appropriated in the high regions. It is 
very important then, in the treatment of 4 collecting area, that the 
furthest ramifications of a torrent should, first of all and as rapid- 
ly as possible, be covered with a forest growth, and at the same 
time the small protective works carried ont, The amount of neces- 
sary outlay for works in the lower scctions of the stream depends 
upon the effocts produced by these newly wooded regions, 

It seems especially requisite to undertake such plantings 
without delay where tho corrective works are to be principally of 
wood, ao that these may not decay before the beneficent effects of 
the uewly created forest are apparou 
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Considering expenditures in this connection, what relation do 
afforestation and protective works bear to one another in Switzer. 
land ? in spite of every effort on the part of cantonal and Federal 
forestry officials the area atforested with State aid sinee 1871 
only amounts to loss than 8,000 hectares, and according to the 
sum of expenditures the relation of afforestation to corrective 
works is about as one million to sixty-three and a half million 
francs, 

Compare with this whal France has accomplished since 1893, 
Fifteen million francs have heen expended for purchase and for- 
estation of 62,000 hectares of burren land, not to mention the many 
other plantings undertaken by private persons and communities 
with Stale aid. Only eight million francs have gone towards 
works of correction. “This amount, together with expenses for 
ronds, transport, buillings, etc, mukes only 46 per cent. of the 
total expenditure for constructions and corrections as against 98 
per cent. consumed by us for similar ends. 

Do you not think, gentlemen, that France has spent her 
money more advantageously than we in Switzerland? Every 
outlay for constructive works is like a debt contracted, unless 
simultancons forestation is undertaken which will render them 
needless in the future. Thi continuous expense of maintenance 
and renewal corresponds to the interest on the debt. Sums which 
are spent for the incroase of forest area are on the contrary not a 
debt, but capital well invested. From such a policy you may 
oh not cay the most perfect protection, but in the end # con- 
siderable and from yoar to year increa-ing income. 

Tn regard to the comparative amounts expended in Switzer- 
land for corrective works ami afforestation, it must be remarked 
that if the ontlay has no hitherto accomplished its purpose the 
authorities should not be leld responsible. Assistance is forth- 
coming whenever it is sought, and wherever forestation is indi- 
cated the necessity of undertuking it is invariably recommended, 
but I could give you countless examples of communities and corpo- 
tations to whom the matter of subduing a torrent is a vital issue, 
who obstinately refuse to resurt to cultures on their own ground 
and property, notwithstandiny that most liberal appropriations are 
available for defraying the espenses. 

The cause of the ovil lies in the insufficient enlightenment of 
the people as to the real interests of the country. It seems, there- 
fore, an important and worthy undertaking for the Bern Forestry 
Society to start a propagand:. for the forestation of the collecting 
areas of our torrents, and for «ach member in his own neighbour- 
hood to work for the ancomplishment of this object. 


The Fovester. 


466 CALOrROPis PROCERA; 
The Floss, or ‘ Silk-Cotton,” of Calotropis procera, 


Calotropis procera is a shrub found in the drier parts of India, 
chiefly in the sub-Himalayan district, from the Indus to Jhelum ; 
in Central India and the Deccan ; and distributed to Persia and 
tropical Africa. Calotropis gigantea, a species only doubtfally 
distinct from C. procera, and which has the same vernacular 
names, is recorded as identical in its properties and uses, Tho 
sap yields a form of gutta-percha, and is also used as a tan and 
dye; manna is said to exude from the plant; the bast bre and 
floss from the seeds are well-known fibres ; the root-bark and sap 
ave madicinal ; the wood is used for gunpowder charcoal ; and 
various parts of the plant are employed for sacred, domestie and 
agricultural purposes. 

These plants, C. procera and C. gigantea, yield two distinct 
fibres—(1} a silk cotton from the seeds, known commercially as 
* madar floss,” and (2) a rich, white, bast fibre from the bark, 
The floss is sott, very white, and has a beautiful silky gloss ; it is 
emiloyed to some extent, like the Dutch “kupok,” for stuffing 
pillows, bat bas generally bean regarded as of too short staple to 
be spun, although, us regards its possible use in this direction, a 
Laneashire spinner stated, at the time of the Colonial and Indian 
Exhibition of 1886, that he had overcome the difficulties, and was 
prepared to purchase any quantity. But, as the plant is only 
found wild, scattered over a wide area, the supply is limited and 
irregular. If it can be cultivated. there seems to be no reason 
why a regular supply should not find a market at a remunerative 
price, and, at the same time, by bestowal of attention to the culti- 
vation and selection of seed, the character of the floss might be 
improved and its length of staple increased, 

The attention of the Scientific Department of the Institute 
having been directed by the Government of India to the possible 
utility of this floss, it has heen sulmitted to examination by Mr. 
C. F. Cross, Scientific Neferoe on Fibres to the Imperial Institute, 
and the following results have been obtained. The more important 
constants of the fibre, which has the chemical characteristics of 
lignocellulose, are as follows :— 

Moisture we 9:0 per cent. 

Ash ... -_ 30, 4, 

: (Alkali, 1 per cont. Na O H), 26-2 per cont. (loss 

Hydrolysis {Gan 1 per cant. H, 8 O,), 24-7 a beat 

Cellulose wg. 69-8 per cent, 

Forforal 0. a. 195 


wo 


son 
Mr. Cross states that this floss fibre ig an e ii 

. t tl xtremel. 

ing chemical type, containing as it does a very high tind, fe Bie 

experience, unique percentage of furfural. He is of opinion 
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however, that although nso may be found for some applications of 
floss fibre, its somewhat unfavourable chemical characteristics are 
not likely to racommend il te the spinner, in view of tha present 
low price of cotton, 

Tho ftoss has also been submitted to the Expert Referee to 
the Institute on Fibres, who has reported that this floss was in 
considerable deman:l in the niarkets a few years ago for fancy 
textile purposes, but thut, owing to the difficulties ‘presented by 
the variations in the quality of the parcels supplied, and to the 
intermittent supply when requirements arose, the material has 
dropped out of use. The quality of the Indian growth has, so far, 

roved inferior to the product of Java, which is probably derived 
From C. gigantea, and of which small samples have occasionally 
been received from India, The present specimen was of fair 
colour, of rather short staple, somewhat towy in character, and 
contained an excessive quantily of inferior, immature fibre, and 
seed fragments. Many varieties of the floss in question have been 
dealt with, most of them from Calcutta, where it is sometimes 
called “akund cotton,” which were usually inferior to the present 
sample. ‘These sumples were sold at as low a price as one penny 

er pound, and there was but little demand for them at that price. 

‘he trade in this oss might possibly be revived if a moderate and 
continuous supply could fe guaranteed, If of good quality, it 
would reulize prices ranging from 4d. to 5d. per Sica (ef & i. 
terms). In packing for gale, the floss should be handled xs little 
as possible, the pods and seeils being entirely. removed and the 
floss left in its natural conslition—unopened ; any discoloured 
portions shonld be removed and forwarded separaisly, The bales 
Teceived here trout Java usuaily contain 80 to 90 pounds of floss 


tightly sewn sin canvas, but not _ i ut 
Henly ! ut not pressed.—-Jmperial Institute 


A New ‘Tallow Tree.’” 


The French Jcurnal, Revue Coloniale, gives the following 
description of a new tallow tree:—The Myristica aurinamensis. 
Roland, of Guiana, and the Myristiea Kombo H, Bn., of the 
Congo, yield a fuity substance vers closely allied to tullow, whick 
has caused the name of “tallow tree” to be given them. The tree 
to which we now draw attention, however, belongs neither to the 
same species nor to the same family. The tallow tree of East 
Africa must be placed in the family of Guttifere: ; at firat the namo 
of Stearine-troo (stearodendron) was given to it, and this was 
afterwards changed to Allanblackia, The Allanblackia Stuhimanii, 
Engler, known in Usambara under the native name of Msambo, is 
a tall troe, whose rathor large fruit-buds, fleshy and of a strange 
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shapo, immediately attract the attention of the traveller. The fruit 
which attaius the size of a hnman head, contains a considerable 
number of seeds, which are extraordinarily rich in a fatty substanee, 
It is stated that the seads of four of thase fruits will yield as much 
as Lto 1} kilogrammes (say 2 to 3 Jh.) of fat. This fat is of the 
same stiffness as tallow, and can be used for making candles, At 
Bagamoyo, indeed, this trade has reached considerable proportions. 
The wood of the tree, which is of a red colour, could be utilized 
in house-building, and perhaps even for cabinet-making.— Imperial 
Institute Journal. 


Erythrina indica. 


Writing to the Journal of the Bombay Natural History 
Society with reference to a paper by Mr. Woodrow on the plants 
ofa Bombay swamp, Surgeon-Captain Prain remarks :—“L am 
interested in what he says of Hrythrina indica as appearing in 
your Bombay swamps and as having more the appearance of a 
Wild tree thin uthur examples near Bombay have. The truth is 
that Erythrina indica is one of the conimonest of Indian sea-coast 
trees all round the found Andamans, Nicobar and Burmese Coasts, 
and all along the sea-face of the Sunderbuns, it is one of the very 
commonest species, but nobody ever fornd it truly wild anywhere 
except ona sea-coast.” It may interest him to know that tho 
tree is not infrequently in the dry hills of the Prome District in 
Burma, Kurz (Jorest Flora of British Burma I. 869) says 
“strange enough, this seu-shore (ree scantily re-oconrs in the dry 
forest of the Promo District. I have not examined the respective 
localities. but suspect that there are brine wells or limestone in the 
vicinity.” Thera is no doubt about its being really wild as it 
oceurs in virgin forest miles away from any village. The tree 
is also reported to be wild in the Khaudeish Daigs, and Brandis 
says that it occurs wild in the Gonda forests of Oudh. 


The introdnction of Ladybirds and other enemies 
of Insect Pests. 


The Government of Madras has recently had under consider- 
ation a proposal made by the Hon’ble Mr, H. P. Hodgson to 
introduce Indybirds from Australia with a view to the destruction 
by their means of red spider and scale bugs. Mr. Hodgson has 
offered to guarantee half the expense incurred if Government will 
take up the matter, 
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According to an article which lately appeared in Nature, the 
entire eradication of the white scale insect has been effected in 
California by the importation from Australia of its Jadybird 
enemy, Vedalia cardinalis, and the citrus industry of the State has 
thereby been saved. In 18i1 the same State granted 5,000 dols for 
the purpose of sending an expert to Australia, New Zealand and the 
adjacent countries to collect and import. parasitic and predaceons 
insects, The expert chose: was Mr. Albert Koebele who bad pre- 
viously introduced the Vedalia cardinalis ; during the year he was 
employed he succeeded in introducing 60,000 specimens of different 
species but principally lady hirds, Most of these have disappeared 
bat a few of them are still abundantly represented in the orchards 
of California, the most important heing three different species of 
Rhéeohius. These are said to haye already done much good. One 
species 7’. ventralis, has been distributed in enormous numbers to 
different, parts of the State and in some instances has effected the 
entire eradication of the bluck seale in badly infested orchards. 

‘The particular ladybird which Mr. Hodgson urposes to intro- 
duce is Chryptolcemus’ Moatronzieri which Mr, Koebole says has 
proved most valuable in Honolulu. Mr. Hodgson farther enggests 
that as various crops suffer from insect pests and each insect pro- 
bably has ils natural enemy, it would be worth while employing an 
entomologist to take up the question generally, 

The Government of Madras consider that in view of the 
decided opinion expressed by the Commissioner of Agriculture, 
Hawaii, that the work of searching for and introducing the 
natural enemies of insect pests “should be entrusted only to a 
skilled entomologist, one who has made the life habits of beneficial 
and injurious insects a special study, lest injury instead of bene- 
fit might arise,” it is unsafe to apply for or introduce Indybirds 
from Anstralia except under tho professional advice and supervision 
of an expert; but that if, when the services of such an expert 
are proenred, the latter advises shat a consignment of these insects 
should he obtained, they will be ready to take the necessary action 
in the matter and to contribute half ‘the vost as proposad by Mr 
Hodgson. 

Woe would suggest that before indenting on Australia for 
now specios, the Madras plunters should experiment with some of 
the numerous indigenous ladybirds, which might prove as. effica~ 
cions as imported kinds. 


The Camphor Tree. 


An account of the range, cultivation, uses and products on 
he Uamphor tree (Cinnamimun Camphora) is given in a Oiroular 
(No, 12) just distributed by the United State Department of 
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Agriculture (Division of Botany). Notwithstanding the compara- 
tively narrow limits of its natural enviropment, the camphor $188, 

rows well in cultivation under widely different conditions. It 
fins become abundantiy naturalise| in Madagascar. It flourishos 
at Buenos Ayres, It thrives in Rgypt, in the Canary Islands, in 
South Eastern France and in the San Joaquin valley in California, 
where the summers are hot and dry. Large trees at least two 
hundred years old, are growing in the temple courts at Tokyo 
where they are subject to a winter of seventy to eighty nights of 
frost, with an occasional minimum temperature as low as 12° to 
16°F, The conditions for really successful cultivation appear to 
hea minimum winter temperature not below 20° F., 50 inches or 
more or rain during the warm growing season, and abundance of 
plant_food rich in nitrogen. 

in the native forests in Formosa, Fukienand, Japan, eamphor 
is distilled almost exclusively from the wood of the trunks, roots, 
and larger branches. 

The work is performed by hand labour, and the methods 
employed seem rather crude, 

The Camphor trees are felled «nd the trank, larger limbs, and 
sometimes the roots, are cut into chips which are placed in a 
wooden tub abont 40 inches high and 20 inches in diamoter at the 
bose, tapering towards the top like an old fashioned chum. The 
tub has atight fitting cover which may Le removed to put in the 
chips. A bamboo tube extends from near the top of the tub into 
the condenser. 

‘This consists of two wooden tuhs of different sizes, the larger 
one right side up, kept abont two-thirds full of water from a con- 
tinuous stream which runs out of a hola in ono side. 

‘the smaller one is inverted with its edges below the water, 
forming an air-tight chamber. ‘Thia air chamber ie kept cool by 
the water falling on the top and ronning down over the sides, 
The upper part of the air chamber is sometimes filled with clean 
rice straw, on which the camphor ervstallises, while oil drips down 
and collects on the surface of the water. In some cases the cam- 
phor and oil are nllowed to collect together on the surface of the 
water and are afterwards separated by filtration throngh rice 
straw or by pressure, 

About twelve hours are required for distilling a tubfnl by this 
method. Then the chips are removed and dried for use in the 
furnace, and a new charge is put in, At the same time the onmphor 
and oil are removed from the condenser, By this method 20 to 
4C pounds of chips are required for one pound of ernde cam- 
phor.—Nature. 


